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Avelize & Porter, Ltd., 


RoonestTErR, KEwr, 
and 72, Cannon Street, Lonpox. 


STBAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 

CEMENT-MAKING MACHINERY. 6808 


A. CG. Muxtord, L* 


OULVER STREBT WORKS, COLCHESTER. 
On ADMIRALTY axD Wak OFFice Lists. 
BNGINES for Torpedo Beats, Yachts, Launches, 
BOILER FEBD PUMPS. 
See Advertisement, page 33, last week. 
PATENT WATBR-TUBB BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary Winraity. as supplied to ~~ 








a ohn HH Witsons Co.:Lta. 


Birkenhead. 





See Illustrated Advertisement 
Page 119, Dec. 13. 





Locomotiveshunting(ranes 





Steam and Biectric 


ranes, 
BXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 
SHIPS WINDLASSBES, WINCHES, and 
DECK MACHINERY. 
6770 
or Sranparp Sizes ON APPLICATION. 





Lists 





London Office ; 


15, VICTORIA STRERT, 8.W.1. 





Harbour, Customs and Police 
LAUNCHES. 
JOHN SAMUEL WHITE & COMPANY, inp. 
Shipbuilders and ——— 
ast Cowes, I. W. 


| Petter Oi Hireines. 


Manufactured by 


PETTERS Limrrep, Hngineers, Yeovil. 
See our Illustrated Advt. every alternate week. 


raig & Donald, Ltd., Machine 
TOOL MAKSRS, JounsTons, near Glasgow. 


For class of Machine Tools see our acts 
Advertisement every alternate week. 


S. H. Hevwood & Co., Tid, 


REDDISH. 
ELECTRIC Li FTS ( (uP To 35 TONS). 


Q team Hammers (with or 


witheut guides), Hand-worked or self-acti 
TOOLS for SHIPBU LDERS & BOILBRMAKE 


6569 
DAVIS& PRIMROSE, Liutrep, Lara, EpuvsuresH. 


Brett's Patent Lifter (oe. 


Hammers, I Presses, Furnaces 
610 
Bever, Dorling & “k Co., Ltd., 


HIGH-CLASS ENGINES ron. ALL PURPOSES, 
also W INDING, HAULING, AIR COMPRESSING 
and PUMPING ENGINES. 


(\anes.—Electric, “pce 
HEDRAUIAG and HAND, 


and sizes, 
GEORGE RUSSELL. & 0O., Lrp., 
eects Seats 6451 





























Y 


aa “Yachts, Launches or Barges 


arrow & Co., Ltd:, 


SHIPBUILDERS AND ENGINEERS, 


G@LASG 
SPEEDS UP TO 45 MILES AN HOUR. 
PADDLE OR SCREW STBAMERS OF 
BxceprTiona, SHaLLow Dravenrr. 
Repairs on Pacific Coast 
by YARROWS, LIMITED, Victeria, British 
‘olum bia, 6876 
SeIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


(\ampbells & Harter, L 4 





SPECIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 4547 


Built complete with Steam, Oil or Ss 
Motors ; or Machinery supplied. Od 3551 
VOSPER & OO., Ltp., Broap STREET, PORTSMOUTH. 


ate = AND 
(Sochran OROSS-TUB 


iB TYPES. 
See page 111, Dec. 20. 


Bowers. 
~ H Herwocd & Co., Tid, 
; : REDDISH. 
> BLEOTRIO CRANES. eS. 
Builders of [pcomotives, 
HEAVY and LIGHT 
All Gauges ar and Types. 
Add Ex D 
tage +s Department, 00., 
7, Batter Place, New York 
Or R. 8, GOPTRELL, 
3, London Wail Bidgs., London, England. 


Cable Address—Srapecy, New Yorx. 6560 
New Catalogue 12 A mailed on application. 


R. Pemester & Sons, Ltd.,|" 


ELLAND, YORKS. 








7182 








6812 


Telpherage & Conveying Plants 


See Advertisement page 22, Dec. 20. 


Hi xcavators. 


FROM 50 TO 600 YARDS PER HOUR, 


D Whitaker, 


1, Union Stare, 
LEICESTER. 


Bs Rod. 


Baquiries invited 
for Peace Trade. 


6263 





KING'S NORTON METAL CO., Lrp., 





BIRMINGHAM. 7161 
Hey Wes QO (Co: 
ll, HAYMAREBET, 
London, 8.W. 1. 


* Apto! Ee [_pbricants. 


Works: SALFORD, Mancuester. 7184 





Iron and Steel 


ubes and ittings. 
T Fittings. 








yles Limited, 
eB MEAS IRLAM, MANCHESTER. 
FEED WATER HRATERS, W's 
CALORIFIERS, BVAPORATORS, 


Row 
PaTENTs. 
CONDENSERS, AIR HEATERS 
Merrill’s Patent TWIN STRAINERS ‘for Pump 


Suctions. 
SYPHONIA STEAM TRAPS, REDUCING VALVES 
High-Class GUNMETAL STBAM FITTINGS. 

ATER SOFTENING and FILTBRING, 5723 


Y @trow Patent 


Wieter-Tube Boers. 


Messrs. YARROW & CO., UNDBRTAKH the 
PRESSING and MACHINING of the various 

of Yarrow Bollers, such as the Steam Drums, Water 
Pockets, and oq oe for British and Poreign 


Firms not ha facilities 
“om Sap. Bom Scorsrour, Guaseow. 





[tubes and [lit 
IRON AND 8T i 
~ pli and oe L- 


, OSWALD ST., GLASGOW 
BROAD st TRENT CHAMBERS, BIRMINGHAM ; 
and LONDON OFFIOCB— 

ROAD ee Ee BE. Cc. 


In Ho 2. Bro. 
LONDON ee 
LIVERPOOL WARBH 
rp gy! W. Lt Deanseare, 

ARDIFF WAREHO tee e 
BIRMINGHAM WARBHO Oem Nae Srneer, 
Sueepscors StTREst, and 10, a STREET. 
See Advertisement page 28 6462 





Jrinishec astings 
Dearar uction and reduce 
e cost by cininntieg meahining © tions. 
rite for illustrations to AERATO: monton, 
mdon, N. 18, A 
~ FLEXIBLE, NON-RUSTING 
Metallic ose - ( ‘overing 
3 ect ry ig 4 fy a 
ess 8s .. 
er eS eg EE, 





R. Heber Radford, Son « Squire, 


ENGINEERING, IRON axp STBEL WORKS 


Valuers. 

CONSULTING BNGINBERS, REFEREES, AND 
ARBITRATORS. 

Established over 50 years. 7108 


15, St. JAMBS ROW, SHEFFIELD. 
Telegrams: “Radford, Sheffield.” Telephone : 426. 


S H. Herwood & Co., ‘Ltd.,| 


REDDISH. 
ELECTRIC TRANSPORTERS. 


GOLD MHDAL-Invanrions Hxuierrien-AwanDep. 


Dockham’ 8 Patent § nded 


7182 





GHING MAU Ps 7 og aed 
ROAD BENGINBBRING WORK: 
Lonpow, B.—Hydraulic Raheny Aon » poh &o. 
See _, aANt: last week, page 15. 7046 
S%. 8 pyare-Paeumatic ASH Ejector. 
Great os labour. Ne neise. ™ dust. Ne 
cn discharged 20 fi ft. clear of vessel. 
5, TREWENT & PROCTOR, Lrv., Naval 
tacks and ic 43, Billiter Blags., ae 8t., 
don, B.C. 





eparators 


BXHAUST "STRAM 
TURBINES COM- 


PRESSED AiR, ke. 
STEAM DRYBRS, 
MBTALLIO PACKINGS. 


rinceps & Co., 
SHEFFIBLD. 


New Chicago Automatics. 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 1} in. through the wire feed. 








JOHN MACNAB, Many Srreer, Hype. 
Tel. No.: 178 Hyde 6874 


R: “ bbe ot MANUFACTURERS 


Hose 





Steam and 
Air Drill 


GUTTA PERCHA & RUBBER, LIMITED, 

Toronto Canada, 6702 
 CHANTIBRS & ATELIERS 

ugustin - ormand 








“tpoly Light 


YARROW & 
Bellamy imited, 


-j ohn 
MILLWALL, LONDON, 8. 
GENERAL ConsTAUCTIONAL ENGINEERS. 1216 


Boilers,Tanks & Mooring Buoys 


Sritis, Perrot Tanks, Ain Reoxtvens, STEER. 
Currys, Riverrep Stream and VENTILATING 
Pipes, Hoppers, Spxctan Worx, Reparns oF 
ALL KINDS. 

T 


RAMWAY ROLLING STOUR. 


He. Nelson & (e-, Lt. 


THe GLasGow “> Srock AND PLANT on 
MOTHERWELL. 


He Wrightson & (Co. 


LIMITED. 


See Advertisement page 52, Dec. %. 


atthew Paul & (‘o., oo 
M Ppt Co T, 


Levenrorp Works, Dumbarton. 6832 
See Full Page Advt. page 76, Dee. 15, 


['sylor & (thallen 


Presses. 


TAYLOR&CHALLEN, Lp., Engineers, Binminenam 
See Pull Page Advertisement Dee: 13, 


Qteel 


THOMAS SUMMERSON & SONS, Lrp., 
DARLINGTON, 











8195 





(lastings. 


6974 


FOR 
G tructural ork 
eee BNGINEBRING & FORGE yee 
ELLINGTON STREET, GLascow,. 


S. H Herwood & Co., fad., 
REDDISH. 
LOCOMOTIVE TRAVERSERS (Buxcrnc). 


lank Locomotives 
Syecthenseen cons Viimmnnaite opal te 


R.& W. r, HAWTHO , LESLIE é OO., Lrp., 
ENGINEERS, |ASTLE-ON-TYWE. 6450 





7182 








Newe _ 6450 
A luminium 

INGOTS for JIGS & PULLEYS, 
SHEBTS for CHEMICAL VESSELS, 
WIRE for BLECTRIC CABLES, 
SECTIONS for MOTOR BODYWORK, 
TUBE for TYR MANDRBELS, 
POWDER for PAINT, &c., &e, 





Descriprive LearLers 
free from 
THE BRITISH ALUMINIUM O©O,, Lio», 
109, Queen Victoria St., London, H.C. 4, 











Oy) oar os — 67, rue de "(erate HAVRE Pere ers 
. ammi ) 
Jeldle ss-S re el Ta bes|The Scottish Tube Co., Ltd.,| perroyers, torpedo Boats, Yachts end Past Bote” Dre tamps, 
Sha‘t ng iigarautle W Won, ay pees Heap Orrice: 34, Robertson Street, Glasgow. wonmaton ke ene ane ae Boilers, Coa o ae aws.“*” 
LIMITED, GHAM. 8179} See Advertisement page 55, Nov. 29. Heating. Diesel O11 Engines Q pi and STOCK. 
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ENGINEERING. 


2 See a 
ae 


Ces 


—-[Dec. 27, 1918. 











(irystal Palace School of 
ENGIN BBRING. 


PRINCIPAL :— 
J. W. WILSON, M.1.C.B., M.Insr.Mecu.E. 


The New Course commences on Jan. 8th. New 


Students enter, at the school, on the morning of 
Jan. Ith. Prospectus sent on application to the 
PRINCIPAL. R 495 


UNIVERSITY. OF BRISTOL. 
DEMOBILISATION. 


Special Regulations have been 


made to allow intending students who have 
served in the war or in the scientific service of the 
war to be admitted to matriculation by vote of 
Senate on their educational qualifications, without 
formal examination; and a to allow of such 
students entering the ey January if 
candidates in Arts ; in January, or between Janu: 
and May, if candidates in Science, Medicine, Denta) 
Surgery or B neering ; and if grounds be shown, 
counting their first year’s attendance as thou 
had commenced in October. Engineering students 
in special cases may be allowed to count one whole 
<= ‘s attendance. 





pecial Army Education Certificate qualifies | to 


for Matriculation. 


nates to the REGISTRAR, O 722 





THE 


lechnical 


LOUGHBOROUGH, LEICESTERSHIRE, 


College,|, 


H. SCHOFIELD, M.B.H., B.Sc. (Hons.) Lond., 
A.R.C,8c. Lond., Assoe.M.Inst.C.E., Princreat 


DEPARTMENTS OF MECHANICAL AND 
ELECTRICAL ENGINEERING. 


lete Courses of Training are arranged in 
vot n Theory and Practice of Mechanical Engineer- 
ing. 


vide 


it | Coll 


:—The YAL NAVY, the 
RAILWAY SYSTEMS (cho Netherlands 


Firm of Engineers 
have an OPE. Ay A 
both wotke and drawing office 


Lar, 

im aioe 
YOUTH of 
course to inc’ 


various | Address, 4359, Offices of ENGINEERING. 


DING YARDS, 
WORKS, CONSTRUCTIONAL STEBL 


Reference : fey da Commercial Department of the 
nm, The Hague. 


erences :— 
iy Nederlandeche Handels Maatschappy, 
msterdam. 


The Twentsche Bank, Amsterdam, 
Rotterdamsche Bank 


The , Rot ter- 


The Amsterdamsche Bank, Amsterdam. 
:—COOPRA, van Oldebarneveltstraat 82, 


m. 
:~COOPRA, Rotterdam, R 439 


APPOINTMENTS OPEN. 


THE TECHNICAL OOLLEGE, 
LOUGHBOROUGH. 


H. Scuorretp, M.B.E., B.Sc. (Howns.) Lowpon, 
A.R.C.8c, Lonpon, PRINCIPAL. 





anted for the commence- 

ment of the Lent term, a LECTURER in 
MATHEMATICS, who will be pre to take the 
higher branches of this subject throughout the 


Apennenie should possess a University Degree 
with Honours in Mathematics, or its equivalent. 
om ry £250, rising by annual increments of £10 


Applications, together with not less than three 
recent testimonials should be submitted before 
January 6th to the Principal, from whom forms of 
Application and any further particulars may be 
obtain 


* W. A. BROCKINGTON, 0.B.E., M.A., 
a in Director of f Baucation. jon. _ _8 t 206 


A ‘Professor of Mechani- 
CAL ENGINEERING is REQUIRED 
for the Sibpur Civil Engineering College, 
Bengal, India. 
The Appointment is in the Indian Educational 
Garten, and a salary of Rs. 750 a month, 
nay We gen annual increments of Rs. 50 to Rs. 1000 a 
Se Sa 
e@ pro —, ex © the 
- social work of a residential coll 

should be not more than ‘Years of 
age, and sheuld have uated in Engineering at 
one of the following Universities: London, Man- 
chester, Birmingham, Cambridge, Glasgow, Dublin, 
or Durham. ey.should have experience in a 
mechanical workshop, and preference will be given 
Wounded and dischargedoficers are eligible, subject 
ow officers are e! je, subject 

to a medical examination. 
lications should be sent at once in covers 
marked “C.A.” to the SECRETARY, Boakp or 
EpvucatTion, Victoria and Albert Museum, London, 
5.W. 7. —— me candidates should apply to the 





The byt pres of the College 
e 


prov’ 
tion for 600 students working at the same time. 


The equipment is on most modern and compre- 
hensive lines, and comprises plant for turning, 
fitting, milling, grinding,s automatic lathe operating 
and tool seti setting, tool and gauge making, fou 
work, pattern Sing drawing office work, heat 
treatment, viewing and testing of all kinds. 


h ot 


None but first-class work of a prod 
is undertaken by the students, working u under 
— supervision of a fully qualified technical 
staff, 





The complete course covers a period of five years, 
during which works training in all the above 
sections will be given, and this will be accompanied 
by a full theoretical course of instruction in the 
College Lecture Rooms and Laboratories. 


Intending students should be at least sixteen 
_— of age, and have had a good Public School or 
Secondary Education. 


The fee is 25 5s. per term, and the next term will 
commence on January 14, 1919. 


Boarding accor,modation is provided in Hostels 
attached the Coll T.. ulars et = 
together with illus —— 
forwarded upon commuenae. to the Principal. 

W. A. BROCKINGTON, O.B.E., M.A., 
Director of Education. 


O 978 


Tnst. C. E., I. Mech. E., _BSe., 





Courses Smmene? at time.—39, Victoria 
St., Westmixster, 8.W. any 


ndry | cern, building all classes 


h Education Department, be 
hall, Ledon 3 R 350 


8.W. 1. 
anted, Assistant Naval 
ARCHITECT for large Shipbuilding con- 
of War and Mereantile 
vessels, Must have scientific training and practical 
po rye and be able to take full charge of im- 
designs and calculations.—Address, stating 
Pg age, qualifications and sa! expected, BOX No. 
ROWN’S pte ffices, 166, Buchanan 
Street, @ Rk 499 


niversity Graduate Wanted, 
with knowledge of Engineering and tratning 
ics and Chemistry. Grete salary. — Appl tha. 
Sa peewee ve Wholesale Society, 
Laboratory, 109, Corporation Street, = 








pag 


enent 


306 WORKS 





W anted by large Firm of 
Petrol Commercial Motor Vehicle Manu- 
facturers in the North of England SALES 
MANAGER. Splendid o ity for energetic 
man aa wo h knowledge of the commercial 
— _ of =~ motor ag a | = 
plicants must state ‘a 4 
ex and requires. — Address, 
ices of ieemeneese. 


A pplications are Invited by|% 
a Steel Foundry in the North from sound 
Bones men for the ition of WORKS MANA- 
BR, Expert knowledge of any particular —— 
of the business not so essential eA Pile + angie 
= and maintain output, The posit 
yee Chey tactand dignity in dealing with employés. 
App! ts must give details of experience and 
references, which will be treated confidentially.— 
Address, R 483, Offices of ENGINEERING. 


orks Mana ger Wanted for|* 

large firm in Midlands. Experience in 
manufacture of Steam ee. Cree — Plant 
necessary. — ress, in confidence, s . 
experience and salary required, R 493, files ot | 52 
Wood 


ENGINEERING. 
for the 


anted, 

Working Shop of Engineering Works, 
an experienced PERINTENDENT, thoroughly 
conversant with the production by machinery of 
completed int eable parts for assembly. 
State é e, qualifications, and salary.—Address, 
O 957, Offices of ENGINEERING. 


A2 Old-established Firm of 


Engineers in Westminster, good 
Workshop accommodation, well equipped 4 ith 70 

— hine Tools, &c., requires the services 

ration of an Experienced MECHANICAL 

ENGI EER < . pnene FW = ae wy 
good mechan pro tion emuneration 
salary and participation of profits, or by other 
mutual arrangement.—Address, R Offi 
ENGINEERING. 





=. 











ices of 


Wanted by Firm of Com- 
ater ee ne Neue Ca 
ASSISTANE Mut have 


E118, Otsces ot Bxarnnenine 
ncrete Products.— —Manager 
Prod 


Manufacturers 
PROGRESS MAN. aie 
had previous expe: jence, 
cone expected.—Address, 





ieesdeenee 


Wanted, M pchine 


SUPBRINTENDENT for =~ = 

fom by Lapory map erp repetition work. 
riment. “Willing to Fm emotes to waste 

on experimen’ to pay good salary to the 

oi man.—Address, giving full particulars of 
nee, age afid salary required, R 406, Otices 
GINEERING, 


Wanted for India, Electric: an, 


with thorough practical knowledge, 
nating ——. age about 26, single. —Apply , ' 
etter, stating age, experience ‘and sa hire 
> eare DEacon’s, Leadenhall Steck aT om 





Shop 


Baginec:- 


those v ho 








[)rughismen experience in 
design oo reece (One Shi ip. One Engine), for 
Shipbuilding an =r —peprany 8 apd in Shar igh ial, 
ly by letter stating age, sa’ fred, with 

fal particulars of bee lence and copies of testi- 
monials to DRAUG oe clo ABBor?’s, 3y, 
Bastcheap, London, E.C. 3. R422 


Fst -class Dessghienmn Re- 
QUIRED, experienced in design of Internal 
combustion engines. State full particulars, — 
Address, R369, Offices of ENGINEERING. 


Pughtamen Required, Rail- 


way and Tramway rolling stock. Experience 
in cettmating & recommendation.—Address, stating 
age experience and salary required, R 376, Offices 
GINEERING. 











utomobile Draughtsman 

required, with first-class experience, also 
several Juniors.—Address, R 401, ices of Evai- 
NEERING. 





i zperimental Engineer Re- 

quired by large manufacturing company, 
man who can take control in absence of chief. Must 
be a scientifically trained mechanical “we able 
to control the design and eonstruction of heavy and 
light mechanisms. Position is one of responsibility 
and ipadape man of wide ex lence who can 
por ve. imeself to . of a specialized 
manu’ eee. —Address, 397, Offices of ENGIN- 
EERING. 


A Ssistant Works Manager| 


WANTED for General and Marine En- 
eoyen Shop, North East Coast of Scotland, 
ust have Office as well as Pun oe experience,— 
Address, in first instance, Offices of Enet- 
NEERING, 


arge Firm of Engineers, 


manufacturing commercial motor vehicles, 
REQUIRE Head Cost CLERK with experience of 
up-to-date methods and systems,—Address ane 


. experience and salary required, R 438, Offi 
Ks gineering A Assistant Wanted 











GINEERING, 

ineer of large Seed Crushi: 
Mills and Refineries near ene general ex 
ence in mechanical and electrica) engineering and 
mill eens essential, —~ have had good 
technica " \y experience, age 
and salary required to ATS, Sttices of ENGINEERING. 


Wanted for Important Com- 


in the Hast Midlands a first class 
AGRR. No one will be to 








(jeneral Manager for Ship-|¢ 


YARD with seven a Must be 


the who has not had a sound ex 
control of £ A Ry. Socinae found 
—— Ops, and w 0 is not 


shop, ! 
ate ike aon of pro- 


, smith 








— with good all-round experience and able 

e complete control of all departments.— 

yA my stating age, my: ence, referenoes, salary 

expected, and when at liberty, to RB 509, Offices of 
E GINEERING. 


Byagineer Required, by a 
large manufacturing concern, London, to act 
as manager to a new branch factory in Milan, Italy. 

A knowledge of small hydraulic pressing and electro- 

metallurgy essential. ive to 


the 
right man. Must be conversant with the Italian 
e 
ticing Ager 


= i} 7 ge ng age, salary required, 
A Ft Firm in the North- West 








ITCHELL’S —— 
halen, 1, hey Hill, B.C. 1. R 504 
London District, en; ight Mechani- 


= =r cork i an wt ISTANT to 
SUPERINTENDENT. Applicants should 
toes technical training, such as drawing office 
ex knowledge of works routine, 
Sa’ about £4 10s, to 25 weekly.—A 
full 5p of age, qualifications 
o R 505, Offices of ENGINEERING. 





A MIC.E. and A.M.I.M.E. 
rifeniN@ RON, 36, 


Me, Oxford fhoad. Manch 





REQUIREMENTS OF THE DUTCH MBTAL 
INDUSTRIES. 
The CO-OPERATIVE PURCHASING ASSOCIA- 
TION for the NBTHERLANDS METAL 
INDUSTRIES, Rotterdam, is open ta receive 


uotations for Tron and Steel 


iron, strips, blooms, 
TUBES, 
and ALL FURTH 


are invited. 


R RE- 


LEC- pow Pen eg Be. 





WwW orks Engineer.—A — 

Cotton D & Manufactu: Company 
in the vicinit; Manchester REQUIRES com- 
petent WORKS ENGINEER. 

Applicants must 
Work BF popes A i 

orks ; must be capable of taking —- of lar, 
steam and electrical lant, and must have 
some knowledge 

Applications, stating age, 
salary required, must be 
of ENGINEERING. 


W anted, Machine Shop 
SUPERINTENDENT by a firm of Commer- 
cial Motor Vehicle manufacturers, Must have had 
previous agen in Machine S on h 
class work. 4 man, with initiat ive 
ing full, 
eonatead’ to 


ressed to 





need eat 
nee, age, aud salary 
of ENGINEFRING, 


= 
R 407, Offices 


sound arene goer | 
ve some eupetloute Textile air 


h the shops = 





ern conditions 
duction. A substantial a fatary will os 4 one 
Possess qua tions and experience. 
eames R 411, ices of ENGINEERING. i 


F[rechnical Assistant Required 


for Power Plant work, to assist nti in the 
aoe aving fu fall spartiouls of taining and 
jons; mg rs of 
practical ex “ies copies of testimonials, 
HO: ope. Fe 
WNTRER & 


 poqnieeds should be ad 
CO., Lrp., 
and endorsed “ Technical A it.” 
hemist Wanted, at Gen- 
erating Station i London district, aa 
plant. . Ex - tasting coal water: ft 


ue gases, e. ssaaaar + 
amen, Boy work in tod with practical with a 
large P t, -— nd witht the ———. minor 5 
upkeep of flue and water recorders, so 
ing plant, etc. Salary 4200 to, £250, inclusive of 
awards and bonuses —Full lars of 
recent experience to R 405, Offices of INEERING, 


=| Tous Shop Foreman.— Engi- 
~& in the Midlands, by sos he 

about 700 eae, is desirous of creating a 
ment for the repair, upkeep, and cumetietans of of 
Tools for modern plant, com cg tage =! ley Auto- 
matics, Horizontal and Vertical Millers, Grinders, 
&c., and REQUIRES a thoroughly capable 
REMAN. Good opportunity for suitable man. 


—Address, stati experience, and sa 
required, R 367, Offices of of ENGINEERING. = 


ffiechnical Engineer, with 
first-class whe nemo in the desi at 
struction of miniature motors, Ben and D.C), 


required, t DOX 288, deta, experience, and salary 


Ltd., 168, Fleet — 
W anted, Capable Assistant 
ENGINEER, conversant with the <> 
ses cette ae Ronee Cares 
or . 

with ies + at Neng to Da. 
ERVILLE & CO., lon, 2 2, Vi 

Westminster : 





mad 














ictoria Street, 
R477 


stpsteareia |e) 1 


re 
and 


ble men,—Address, 
R343 caey required, © 638, Offices of 





anted, a First - class 
DRAUGHTSMAN, preferably acquainted 

small arms work and shops experience.—Apply 
SLADH, 92, Victoria Street, 8.W.1. k RasT 


Wanted, Machine Tool or 


Mechanical DRAUGHTSMAN to convert 
existing small machine tools in engineering works 
from belt to motor drive. Electrical knowledge not 
— —Address, giving full particulars as to 

rience, age, and salary expected, RK 344, 
Offices of ENGINEERING. 


anted for Northof En gland, 

DRAUGHTSMAN to undertake design of 

= trol engines for electric lighting sets up to 
00 HP. Must be experienced man.—Apply, stati 

age, experience and salary required, to R 3a 

Offices of EnGInrERtNn@. 
Wanted, by 
nthe Metroyvlitan 


[2ughtsman. — 
a large Gas Co are 

area, Experienced DRA SMAN. Knowledge 

of gas engineering essential. — Apply, in first 

instance ke letter, statin: Be experience, and 


Ba 5 red,to BOX “B,” care of Gro. Kri1y 
& Co., 5. ° 5, pot hill iill Street, London, 8.W.1. R4@ 


goed | | praughtsman for Jig and 
Tool work in modern works and man 
factory, Heavy motor vehicles, Permanent posi 
tion to capable man. State experience and salary 
required.—Address, 2 473, Offices of ENGINEERING, 


and Tool Draughtsman 
UIRED in N.E. Me se Must be 
thorenghin familiar with rapid production, Machine 
Shop practice, and Jigs and Fixtures for prod 

ial vehicle Sia uickly with 
skilled labour. Also JONIOR ND TOOL 
DRAUGHTSMAN for same work. pt st 
ae salary and experience, to R 475, Uffices 
GINEERING. 


‘Tig and Tool : Designer ‘Re 


QUIRED for mechanical and electrical 
works 7 the Midlands, Must be experienced in 














to | the latest designs of ‘jigs and up-to-date bay out of 


tools, Sound practical as well as technical expert 
ence essential, Good ex poh 
Particulars stating experience 
required, to R 476, O: 
p= ghtsman, 
experienced in design of Duplex Pumps and 
Marine Auxiliaries REQUIRED, Te A <a 


amend experience to NICHOLS 
ERING CO,, Lrp,, Northallerton, Yorks. K a8 


aughtsmen.—Good all- 


Tr 

D round men WANTED with experience in 

eet design for works in South Besex. — Acdrest 
R 494, Offices of ENGINEERING. 


Wanted, Good Draughtsman 


with experience on medium and | 
a 
and CO. ( 


Wanted rienced J igs 
TOOL veord 7. iodgs 


rover in the Midlands ana : 
anadvant ency to 
age. Good ‘perma socal 


INEERING. 7 


to the right man— 
, and salary 
of ENGINEERING, 


Thoroughly 











eable machine work, 


—Apply, GIM 
icester), Lrp., Vulean a Woke, 


orks, Leic -- pe 








Gteam and Electric Crane 
DESIGNERS WANTED. Applications wil 
be entertained from first-class men only.—ApP 


nicl Seugizcer Brornknr & PITe, Tp. 
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MICRO METALLOGRAPHY 
ILLUMINATION. 
By Henry M. Sayzrs, M.1.E.E. 

TE use of the microscope for the examination 
of metals is now so common in laboratories and 
works that it might be expected that the manipula- 
tive principles would have become a matter of 
routine. But personal observation in a number of 
laboratories, and the examination of numerous 
micro-photographs, shows that in a good many 
cases the results obtained are not so good as they 
might be, and that the defects are mostly traceable 
to lack of understanding of the principles of illu- 
mination as applied to opaque objects. 

For low-power work, involving the use of nothing 
higher than a l-in. or -in. objective, illumination 
presents no particular difficulties.. A parabolic side 
reflector serves for oblique illumination, and a 
microscope cover glass, set at 45 deg., between the 
objective front and the object, serves for vertical 
illumination. In either case, the use of a condensing 
or parallelising lens between the source of light and 
the reflection, permits of a light concentration of 
ample intensity for either visual or photographic 
work. 

For higher. powers, some form of vertical illu- 
mination placed above the objective is necessary. 
This illuminator takes various forms. The simplest 
is that of a thin glass set at 45 deg. to the optical 
axis, receiving light through an aperture cut in the 
side of the fitting, which forms a part of the micro- 
scope tube. This light is partly reflected downwards 
through the objective on to the specimen. The 
objective in this case acts as a condenser, concentrat- 
ing the light upon the specimen. It is obvious that 
the presence of this reflector leads to considerable 
diminution of the light intensity received from the 
scuree. In the first place, only a part of the beam 
is reflected downwards, the remainder passes through 
the glass, and is lost on the black coating of the tube. 
The converse action takes place on the upward 
image-forming beams emerging from the objective, 
part of these are reflected back toward the source 
of light, only the remainder pass through the glass 
towards the eyepiece. This happens also when the 
reflector is between the objective and the object. 
Therefore, to obtain an image of sufficient intensity 
for comfortable observation, still more to obtain 
an image of sufficient intensity and contrast for 
reasonably short exposures in photographing, the 
source of light must be of considerable intensity. For 
photography, it must be of good actinic power. 
It is usual to provide arc lamps for this work, and 
nothing better than the positive crater of a con- 
tinuous current arc is available. Sufficient care is not 
always taken to adjust the arc in relation to the 
condensing lens to utilise the crater radiation. In 
the case of relatively long exposures there is a 
possibility that the crater may change position 
owing to the consumption of carbon, to imperfect 
feeding of the lamp, or to the arc shifting its position. 
Attention to these points, especially to getting as 
much of the crater surface as possible directed to 
the condensing lens, and protecting the arc from 
draughts, is well repaid by the results. 

Another very satisfactory source is the Nernst 
lamp, with a straight filament. The small diameter 
of the filament is a drawback, which has to be 
overcome by the use of a suitable condensing 
arrangement, giving, in result, a magnified image 
of the filament as the virtual source of light. 
A l-amp. 100-volt lamp gives good results. Photo- 
graphing will require longer exposures than with 
an are lamp. On the other hand, the Nernst lamp 
consumes much less energy, does not vary, and has 
no mechanical adjustments to worry about. Unfor- 
tunately, Nernst lamps are only made in Germany, 
and there is now no supply available. 

So far as present experience goes, no form of 
incandescent lamp comes near the arc or Nernst 
lamp for metallographic purposes. A half-watt 
closely-coiled straight filament lamp, as supplied for 
erage headlights, give fairly good visual a 

ut requires long exposures for photography. 
The Gillingham re dit are “ Point-o-lite,” seems 
promising, but having had no opportunity of using 
it, the writer cannot s from experience. 

The greatest difficulty encountered by a beginner, 





and one which a great many experienced operators 
never seem to overcome in a satisfactory way, is to 
obtain an image free from glare and commensurate 
in its qualities of resolution and definition with the 
optical power available. This can only be secured by 
conformity with certain optical principles, which 
are not difficult to grasp. Of course, if one goes to 
a first-class maker, and orders a metallographic 
microscope outfit regardless of cost, the maker will 
(or should) have designed and disposed the whole 
outfit, illuminant, condensing system and micro- 
scope so that these conditions are automatically 
fulfilled if instructions are carried out. 

But equally good work can be done with a micro- 
scope outfit used for other purposes, and, therefore, 
entailing much less expense, if the operator under- 
stands the principles. 

The most common trouble is that covered by the 
word “glare.” The origin of this is quite simple. 
The light from the reflector passing down through 
the objective is partly reflected from the lenses 
towards the eyepiece, and superimposed upon the 
light of the image proper. This reduces its sharp- 
ness, contrast, and obliterates fine detail. It is 
confusing to visual observation, and disastrous to 
photography. The reflection takes place almost 
entirely from the convex surfaces of the objective 
lenses. Such reflection cannot be prevented. The 
only thing that can be done is to arrange that the 
reflected light shall be scattered to the sides of the 
tube, and there absorbed. It may be said in passing, 
that the prevention of reflection from the tube sides 
into the eyepiece is of the greatest importance in 
this use of the microscope. Such reflection can be 
detected at once by looking down the tube with the 
eyepiece withdrawn, and the means of prevention 
by re-blacking, the use of a black diaphragm below 
the eyepiece, &c., will be obvious. 

Now, the reflecting surfaces which cause glare are 
convex towards the eyepiece. In accordance with 
the ordinary laws of reflection, therefore, a beam of 
parallel light will be scattered laterally, excepting 
for the ray falling normally on the convex surface, 
which will be reflected normally. A beam of 
diverging rays will be more scattered with a similar 
exception. A beam of converging rays will, however, 
be reflected towards the eyepiece from an appreci- 
able area of the lens, larger or smaller, according to 
the amount of convergence and the curvature of the 
lens. These conditions can be detected at once 
by looking down the tube with the eyepiece with- 
drawn. If the light falling on the upper objective 
lens is either parallel or divergent only, a tiny point 
of light will be seen in the centre line of the objective. 
If the light is convergent, a larger or smaller image 
of the source, or of the aperture through which the 
light enters will be seen. In the latter case, when 
the eyepiece is inserted, it will be found that this 
light yields a bright field, which is superimposed 
upon the image of the object. Hence, to avoid glare, 
the light meeting the upper objective lens must 
be either parallel or divergent. Fortunately, this 
condition is also consistent with the best perform- 
ance of the objective in regard to resolution of detail 
and accurate definition. 

There is another source of glare which ought to be 
mentioned. If a “dry” objective of high power 
is used, this cannot be eliminated. It is due to a 
part of the light from the specimen being reflected 
back on to it from the front lens of the objective. 
As this light is for the most part in a different direc- 
tion to the true illuminating beam, passing through 
the objective from the reflector, it has the effect of 
reducing the contrast in the resultant image. There 
are, in effect, duplicate images lighted by rays in 
different directions, superimposed. For all magni- 
fications requiring the use of objectives higher in 
power than a half-inch, it is preferable to use oil- 
immersion lenses. One-sixth and one-seventh oil- 
immersion lenses have been made for metallographic 
use, but the war seems to have impeded their pro- 
duction in this country. 

The conditions for obtaining the full benefit of the 
optical qualities of the objective employed remain 
to be considered. Other things being equal, the power 
of an objective to resolve fine structure and give 
accurate definition, depends upon what is known as 
its “ numerical aperture,” shortly, “ N.A.” To put 
it non-technically, this means the solid angle of the 


beam of light from any point of the object which the 
objective can grasp and bring to a focus in the image 

It will be clear at once that the larger the 
angle of this beam, the brighter will be the resultant 
image, at the same magnification. It must be taken 
as a proved fact, both on theoretical grounds and 
from practical experience, that the limit of fineness 
of structure which can be resolved by an objective 
also depends upon this light-grasping power defined 
as numerical aperture. It may be interesting to say 
here that as a practical result of this fact, with the 
materials at present available for lenses and immer- 
sion media a keen observer can see everything which 
the best objectives can reveal with a magnification 
of 700 diameters. It is true that some extension 
of this power is available by the use of monochro- 
matic light of short wave length, and of ultra-violet 
light for photography, with special objectives, but 
these extensions are hardly practicable at present 
for the ordinary worker. They open up fields for 
research. 

Now, the objective cannot grasp light which is not 
reflected or refracted from the object point, which 
means that the full “‘ N.A.” of the objective cannot 
be used unless the object is illuminated by a beam 
of approximately equal solid angle. For the more 
common use of the microscope on transparent objecta, 
such a beam of large angle is provided by a con- 
densing system below the stage. The object is then 
at the same time in the focus of the condenser, which 
projects upon it an image of the source of light, 
and of the objective. With vertical illumination, 
the objective is also the condenser. To get the best 
results, then, the objective must at the same time 
focus upon the object an image of the source of 
light, and focus into the image which is magnified 
by the eyepiece the surface of the specimen. 
The distance above the objective at which the 
image is formed is fixed by the “ tube length” of 
the microscope. This tube length is generally 
adjustable within certain limits. It is the case, 
however, that every high-power objective is designed 
and corrected for a definite tube length, at which 
it gives the most perfect image. The maker 
frequently marks this tube length on the objective, 
and always states it in his. catalogues. It may 
vary between 160 mm. and 250 mm. For such use 
as now considered, it is a fixed dimension for any 
objective, and to get the most perfect image, the 
objective must be used at that tube length. Practic- 
ally the tube length is measured between the flange 
of the objective, which meets the nose piece, and 
the flange of the eyepiece which meets the body 
tube. 

Now, the distance between an objective and an 
object, and between the objective and the focussed 
image of the object are reciprocal, ée., if the object 
is put in the place of the image, an image of the 
object will be formed at its former position. The 
relative sizes will also be inverted, eg., if the 
objective is so focussed as to give an image wi 
a magnification of 100 diameters, it is also so 
focussed as to produce on the object plane an image 
of one-hundredth the lineal dimensions of any 
object placed in the (normal) image plane; and 
it is not focussed to produce on the object plane an 
image of anything at a greater or less distance, 
Hence, for the objective to act in the best possible 
way as a condenser, i.¢., to focus on to the object a 
reduced image of the source of light, that source 
must be at the same distance from the objective 
as the image in the microscope tube. 

So the very simple rule is that to get the best 
results, the source of light must be at tube length 
distance, measured along the path of the beam, 
from the objective. This does not mean necessarily 
that the actual lamp must be at that distance. 
This may be inconvenient for reasons. In 
the case of a Nernst lamp, for example, the width 
of the filament is so small that under these condi- 
tions the image of the filament would give in the 
field a streak of light too narrow to show a useful 
extent of the specimen. The condition is fulfilled 
if the light entering the objective from the reflector 
is divergent to the same extent as if it were 

ceeding from a source at tube length distance. 

will be the case if the light from the source is 
condensed into an aerial image at that distance. 





This aerial image is most conveniently focussed on 
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and a greater overall length of bench is needed 
arc lamp than for a Nernst or other filament 
latter, a condenser of about 2 in. 


Eyre 


It will be observed that the best condition for 
avoiding glare, i.e., the use of a diverging beam, 
coincides with the best utilisation of the objective 
as & condenser. 

As no image of a light source can be so bright 
as the light source itself, and a magnified image 
must, obviously, be much less intense, the best 
theoretical conditions for brightness of image and 
shortness of phic exposure are met by 
having the source of light itself at the tube distance, 
and dispensing with all auxiliary lenses between it 
and the objective. Unfortunately, most of the 
practicable light sources are too small in area for 
such direct use. This can be easily realised by 
remembering that the diminution of the image of 
the source by the objective acting as a condenser is 
exactly the same as the magnification of the illumi- 
nated part of the object at the image plane. Thus, 
an arc lamp crater of .125 in. diam. (which corres- 
10-ampere arc) would give an 
image of the same diameter in the image plane. 
Supposing the eyepiece to have a power of 10 diam., 
the apparent size of the illuminated field would then 
be 1.25-in. diam.—seen at the normal vision 
distance of 10 in., whilst the full microscope field 
may be from 4 in. to 6 in. diam. This means that 
only one-tenth of the extent of the object is visible, 
compared with that of the whole field. Hence, even 


and, 
representing the best illumination conditions. This 
accounts for the mediocre results generally obtained 
and accepted because the superiority of the image 
under the best conditions is not known. 

There is one more observation as the 
utilisation -of the full “N.A.” of the objective. 
Seeing that m specimens are approxi- 

angle of reflection is 
uently the 
maximum angle of the bundle of rays reflected 
from any point on the object towards the objective 
is the same as the angle of the bundle of rays 
condensed on to the object by the objective con- 
sidered as a condenser. This means that the resolving 
power (i.¢., the “ N.A.”) utilised is limited by the 
diameter of the beam falling on the back lens. 

As a general rule, the full ‘“‘ N.A.” which an objec- 
tive can use is realised when two-thirds of the 





structure observed, besides suppressing detail 
within the capacity of the objective properly 
used. Therefore, the regulation of brightness should 
be effected by the iris diaphragm at or near the 
virtual light source, and glare avoided by the 
arrangements set out above. It may be usefully 
mentioned that a considerably greater brightness 
of image can be used in photographing than is com- 
fortable to the eye. This can be jduged of on the 
focussing screen. 

It may also be mentioned that the arrangements 
can be tested on an object of known structure, such 
as a diatom, which must be mounted in balsam or 
realgar. For example, Amphipleura pellucida 
mounted in balsam can be readily resolved into 
lines, 100,000 per in., with a good 2 mm. oil immer- 
sion objective and vertical illumination, better 
resolved, in fact, than with the same objective by 
transmitted light. This is as much as can be ex- 
pected in metallography with our present resources. 


Summary. 

1. The virtual source of light should be located at 
tube-length distance from the objective measured 
along the course of the beam., Or, otherwise ex- 
pressed, the light falling on the back lens of the 
objective should diverge as if it came from a source 
at that distance. 

2. The practical test of this condition is that the 
image of the source of light is sharply focussed on the 
object at the same time that the object is seen 
focussed in the field. 

3. To obtain the maximum resolving power from 
the objective, the beam falling on the upper lens 
from the reflector should approximate two-thirds 
the diameter of the lens. 

4. If the actual light source placed at tube length 
distances gives too small an image-to fill a sufficient 
proportion of the field for satisfactory observation, 
a magnified real aerial image of it must be formed at 
that distance of sufficient area to fill the field. 

5. To modify the brightness of the image to suit 
visual and pho’ ic requirements, use a 
diaphragm either in the plane of the aerial. image 
or at the auxiliary condenser, not between the 
objective and the image of the source. 

6. For magnifications requiring objectives of 
shorter focus than } in. (12 mm.), use oil immersion 
objectives. 

7. If doubtful of the efficacy of the arrangements, 
use a suitably mounted diatom of known fineness 
of structure as a test object. 





TEMPLETS, JIGS AND FIXTURES. 
No. XVII. 


By JoszrH Horner. 


Tue illustrations on the opposite page show a 
lathe fixture designed by the Britannia Engineer- 
ing Company, of Colchester, for dealing with twin 
cylinders, the outlines of which are seen in the 
views. Three sets of operations are included— 
the boring of the cylinders, Figs. 507 to 510; the 
boring of the valve cover holes, Figs. 511 and 512 ; 
and drilling the holes for the }-in. gas taps for 
the studs in the cylinder tops, Figs. 513 to 515. 

For all alike the base is a stout-face plate A, 
fitted to the lathe spindle. On this, the work- 
holding boring fixture or cradle B, is carried, 
Figs. 507 and 509. The base of the cradle fits with 
a central tongue into a shallow slot that is cut across 
the centre of the plate A; this permits of adjusting 
the fixture transversely to bring each bore in turn 
in alignment with the lathe centre. The fixture 
is located in each position of the bore centres with 
tapered pins in two sets of holes a, It is secured 
with bolts 6 that fit in two tee-grooves which go 
across the plate A. The casting is located within 
the fixture by means of pads c, c and d, which, 
taking a bearing on the outside, ensure that the 
thicknesses of metal—only g in.—will be alike after 
boring. Two of these pads c, c, have lock nuts. 
They are set diagonally so that castings cannot shift 
endwise. The third pad d bears on both cylinder 


desired | bodies in opposition to the pressures of c, c. This pad 


is carried in the hinged cover C, Figs. 509 and 510, 
which forms a part of the closed fixture. It is hinged 
at ¢ to the main body B, to be thrown open for the 


insertion and removal of the castings. These 
are clamped with the pad d and its set screw, and 
with two others f, f, in the hinged piece, which 
take their bearings on the valve faces of the 
cylinders. The cover C is secured quickly with two 
eyebolts I, hinged to the body B to: be readily 
swung out of and into position. Rapidity of action 
is a feature of these detailed fittings. 

As the casting and its fixture when in the position 
shown in Fig. 509, throws a great eccentric load on 
the lathe spindle, the mass is counterbalanced by 
the segmental weight D shown in one position in 
this When the cylinders are moved back 
for the boring of the second hole, the weight is 
shifted round with its bolts in the tee slot to a 
position directly opposite to the cover on the fixture, 
where the load is greater than it is in the lower part 
of the fixture. The length of the bolt slot is seen 
in the face view of the plate A, Fig. 508. The nute 
of the bolts which secure the counterweight are 
sunk‘ below the surface, Fig. 507, for security 
against accident. 

The second fixture, Figs. 511 and 512, is that 
for boring the valve cover holes. The same base A 
is used as for the cylinder boring. The casting is 
reversed from its previous position and is secured 
with less of elaboration. Instead of the hinged 
cradle, a plate of cast-iron B, is substituted, fitting 
with a tongue in the central groove in the base A, 
and secured with four bolts a in the two tee-grooves 
that traverse the face of A. The face outline of the 
plate B is seen in Fig: 512. The double cylinder is 
located on it with two plugs C, C, set on B with 
dowell pins, and secured each with three cheesehead 
screws. These plugs fit the holes just bored to 
3} in. in diameter. The casting, dropped over 
these is secured with the four clamp plates D, shown 
in detail to the left of Fig. 512. Each bears on a 
lug on the back of the cylinder flange. The clamps 
include their own height packings. 

The four valve cover holes are marked 1, 2, 3, 4, 
in the face view, Fig. 512. These are brought into 
line with the axis of the lathe, and the fixture B is 
bolted successively to bring these into the lathe 
centre and that of its face plate A. This is effected 
by tapered locating plugs. The plug that occupies 
its place ‘is shown at 6 (1) for hole 1 (Fig. 1). 
The other locating holes are marked (2), (3), (4). 
Those in full lines are in the fixture B, those in 
dotted outlines are in the plate A. The counter- 
balance is moved round to new positions to corre- 
spond with each re-setting. 

For drilling the tapping holes in the cylinder tops 
the same base A is retained, but another fixture 
is attached to it (see Figs. 513 and 514) by cheese- 
head screws sunk in. It comprises a circular plate 
with one centre plug B to fit each cylinder bore in 
turn, centralising each bore in the axis of the lathe. 
The casting is held down with the four clamp plates 
shown in place in Fig. 514, and separately in Fig. 515. 
The stud holes are drilled from the tool post of the 
slide rest. 

An example of the chucking of a double cylinder in 
a fixture on a vertical boring mill by Messrs, George 
Richards and Co., Limited, of Broadheath, near Man- 
chester, is shown by Figs. 516 to 518, on page 732. In 
Fig. 516 the cylinder is seen lying in its fixture. It is 
held and located by its flange attached to a sliding 
plate as it will be attached to the framing of the car. 
The main body A of the fixture, of cast-iron, fits with 
tongues in the grooves of the circular work-table 
ofthe machine. Itis open at the left hand end to re- 
ceive the sliding plate that carries the cylinders, 
this plate being secured by the four clamps and 
bolts shown. After the cylinder that occupies 
the centre of the plate has been bored, the other 
is brought along and set to its centre by means of an 
end-measuring rod placed between measuring points, 
one of which is fitted into the body of the fixture, 
as seen at a, Fig. 517, while the other—not shown— 
is fixed in the sliding work-holding plate. 

A large volume of work on the smaller motor 
cylinders is done on turret lathes with the axis 
horizontal, as well as on the tables of vertical boring 
and turning mills, employing turret tool holders on 
the cross slide. The casting is held in a suitable fix- 
ture attached to the face plate, or table, and a battery 
of tools is schemed to perform the whole of the 





operations from roughing to finishing bores, faces 
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and other details. but one piece of tooling | in the next bar bores the smal] hole in the cylinder | horizontal 
can be proceeding at one time, the advantage lies | end which receives the plug, and this is followed by 
in. the multiplication of tools acting in quick|a screw tap in the bar succeeding. Another bar 
succession. And once set-up they will deal with| following has a single-ended flat cutter which 
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more frequently of vertical- 
spindle design—and very often in addition adopting 
multiple boring, that is having two or more 
spindles in simultaneous operation. Machines are 
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many castings, only 


re-grinding becomes necessary. 

The cylinder in Figs. 516 to 518 is dealt with by 
five tool bars held in a turret on a vertical boring mill. 
They are, a single round nose tool for rough boring, 
a double-ended fiat tool for finish-boring ; and carried 
in the same bar, a double-ended flat cutter which 
bell-mouths the cylinder. 


A double-ended flat tool 

















having to be dismantled when : arbors the piston clearance at the lower end of the 


cylinder. It is necessarily single-ended because it 
has to be set eccentrically for its insertion and with- 
drawal through the bore. In the same bar a narrow 
round-nose cutter takes out the oil groove. 

As, motor cylinders are generally comparatively 
small in their bores, the practice has been extended 
of dealing with them on boring machines of the 
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very commonly built specially for this work, being 
made exceptionally strong, and with ble 
features introduced into the design, and with 

and feeds that harmonise with the‘character of the 
work regularly done. And sometimes combination 
de:igns of machines are employed in which boring, 
facing and drilling of holes are included, the work 
being retained in one fixture throughout all the 
operations. But when the output is an immense 
one, the opposite procedure is adopted, the work 
being divided between several machines even to 
that of rough and finish boring, besides that of 
drilling and of facing. In such cases, exeept for 
rough and finish boring, transference between 
different fixtures is necessary. It is a speaking 
tribute to the accuracy of fixture work that these 
transferences and re-settings are made with great 
expedition, while very fine limite in dimensions are 
obtained. 


of the tools has weight in determining the 
and there is also the fact that the work is 
better observation when in the vertical position. 
Several firms therefore now build machines specially 
for boring these cylinders, though they may be also 
utilised for general work of a not very 
character. These are made wi 

from one to six. The first will bore 
cylinders held in a fixture, and adjusted for centres 
with stops, and these are suitable for a 
product. The second are better for the r 
outputs because they bore simultaneously all the 
holes for which spindle provision is made. Generally 
one spindle is fixed, and the others are adjustable 
with micrometer screws. The boring bars are large, 


i 


when the cylinders are held in fixtures. 
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roughing and finishing the castings may be laid aside 
to season. It is remarkable that such minute, 
divisions of tasks should be divided satisfactorily 
between different machines—divisions which in- 
volve very precise re-settings. It would not be 
possible apart from the aid derived from fixtures, 
and from the micrometric adjustments that are 
embodied in the machine-tool elements. It is in 
vivid contrast with turret lathe practice where 
in one fixing-up, all the tooling operations are 
performed in rapid succession. 

The view, Fig. 519, page 733, illustrates boring 
operations on cylinders held in fixtures in machines 
that are designed and constructed with special 
provisions for dealing with this class of work, 
when it is so highly repetitive as to justify the 
outlay. The machines are one of the “‘ Hole-Hog” 
designs, of the Moline Tool Company, of Moline, 
Illinois, U.S.A. Our American friends have a knack 
of inventing expressive and arresting definitions. 
To suit cylinders cast en bloc these machines are 
built with two, three, four, or six boring heads. The 
heads are adjustable for slight variations in centres 
though not by the ordinary methods, since they are 
tied into one solid body by means of transverse 
bolts going through them all. After centres are set, 
spacers are introduced be’ the heads, and all 
are bolted up together. The are gibbed to 
the cross-rail, this having square guiding edges, and 
being of hollow boxed form, dowelled, and bolted 
to the columns of the machine. The fixture is 
carried on a substantial work table. The overhang 
of the boring spindles from the cross rail is slight. 
The spindle driving is effected through two con- 
tinuous spirals, the shafts of which are seen, but 
not their spirals, which are, however, visible in 
subsequent illustrations. These gears are of high 
carbon steel, 34 in. in diameter, of 5 pitch, and 
45 deg. of angle, driving to spiral pinions on the 
boring spindles. The ordinary machines as made 
for multiple drilling, have a single driving spiral, 
but those for heavy boring have two. The reason 
is that larger holes can be bored closer together 
than can be done with a single spiral drive. The 
pinions then alternate in the upper and lower 
spirals, 

The boring heads are designed and proportioned 
very rigidly. Each includes three bronze-bushed 
bearings. Two above flank and support the spiral 
pinion, the one below is tapered, and of great 
length. The spindle is hollow, bored at the nose 
to a Morse taper; it is slotted across at the end 
to drive the boring head, and is provided with a 
draw-in and a knock-out rod. The end pressure 
is taken on a ball-thrust face. Wear in the tapered 
lower bearing is compensated by means of lock nuts. 
A single belt drives to one main spiral, whence the 
other receives their rotation. In these particular 
machines the feed is not imparted to the spindles 
of the boring heads, but to the work-table upward. 
This is effected through a chain drive derived from 
three-stepped belt cones. It is transmitted by a 
double set of steel pinions and racks. The pinions 
are cut solidly on the feed shaft, and the racks come 
nearly under the centre of the table. By inter- 
change of the belt cones 12 feeds are obtainable, 
ranging from ,\, in. to } in. per revolution of spindle. 
The weight of the table and its load is counter- 
balanced by cheese-weights hung on the chain drive. 
The load can be increased by the addition of loose 
weights. 

Fig. 520 illustrates a machine of the same general 
design occupied in the boring of valve seatings 
in two sets of double cylinders, castings being stood 
in the The fixture receives both 
cylinders, and four holes are dealt with simul- 
taneously with tools which bore, arbor, and ream 
in one operation. 

For boring valve ports and small holes in various 
bosses—which often occur at angular positions— 

in which the cross-rail 





through pinions and racks, and the rail and boring 
heads are counterweighted. 

Fig. 521 is a striking illustration of a provision 
made for tic mass production. It is a 
battery of “ Hole-Hog” machines with fixtures 
set up for boring valve ports in automobile cylinders. 
The machines have three sets of four spindles each, 
with down-feed to the cross-rail. They have no 


work-tables, but instead the castings, secured in | 


their fixtures, are brought along on rails underneath 
the boring tools. The fixtures have provisions for 
turning the castings about to the angles of the holes 
and locating them there. Three fixtures are seen 
on the double line of tracks, the one under the 
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machine in the foreground being loaded with 
castings. The machines have two driving spirals, 
the centres being pitched closely. The upper 
spiral is belt-driven, the lower spiral through spur 
gears from the upper one. 

Many and varied are the methods employed in 
dealing with automobile cylinders. Large numbers 
are treated in horizontal boring machines with 
single spindles. The setting is accomplished on 
the same principle as that in Fig. 517, with stop pins 
to locate and arrest the position of the cylinders 
for each bore. The method is suitable for double 
cylinders, but when more than two are cast together 
the vertical spindle machines are preferable. 

In the horizontal machines, fixtures carry either 


|two or four castings on a supplementary table, 


= 


is turned through 180 deg. to deal with those 
opposite ends of the table, or through 90 deg. 





set with stops. In cases of this kind it is usual 


|and proper to perform the facing of the flanges 
| with suitable cutters at the same settings, or 
| subsequently to the boring. 


There is something to be said in favour of mount- 
ing cylinders with their axes disposed horizontally 
for boring, one advantage being that all the rough- 
boring can be done before any finishing cuts are 
attempted, so giving time for the castings to cool 


|down in the intervals. An alternative is the 
| employment of batteries of vertical spindle machines, 
| between which the work is transferred. A distinct 
|advance on the mounting of two castings on oppo- 


site ends of one table fixture is made when four 
similar castings are disposed at right angles. Four 
two-cylinder castings mounted on one fixture are 
attached to the work-table of the machine, and 
locked at the four quadrants. Eight holes are 
first rough-bored, then finish-bored, and sized with 
@ reamer, so giving time for the castings to cool 
down between successive operations. 

A practice which is frequent, though not yet to 
be termed common, is that of finishing motor 
cylinders by grinding instead of reaming. It is 
of most value in those having very thin walls, 
and of hard material. The grinding wheel is more 
reliable here than its rival the reamer. These 
cylinders are not like those of steam or gas engines 
in which the walls are relatively thick, and are rigid 
enough to resist the pressure of the boring tools. 
The thinner castings will spring and yield under 
heavy cutting, and hard spots will resist and push 
away the tool. Openings will also cause hitching of 
the tools, and generally the necessary 
and toughness of the metal increases these evils, 
which would be less pronounced in the ordinary soft 
gray foundry irons. Even in steam cylinders 
light finishing cuts have to be taken to produce 
true bores. In motor cylinders, reamer-finished, 
the blades are liable to spring, and neither is it 
easy to maintain the exact dimensions of reamers 
working in hard metal. These are the arguments 
urged in favour of finishing by grinding, following 
rough-boring, separated it may be by an interval 
for seasoning. 

In the Heald machines—the pioneers in this 
work—the cylinder casting, whethe. single or 
double, is held within a fixture based on the angle- 
plate design, to the interior vertical wall of which 
the cylinder flanges, previously faced, are attached. 
The base of the angle plate is mounted on the table, 
which is carried on the knee of the machine, this 
table having a cross-sliding adjustment for centering 
the bores. Being fixed, it remains stationary, 
except for the feed imparted to the table which 
carries the cylinder past the grinding wheel to the 
depth of the bore. The wheel is rotated in a 
horizontal axis in the head of the machine, and is 
also moved in a circular path, so that its outer 
periphery has the same radius as that of the hole 
to be ground. The feed for depth of cut per- 
pendicular to the axis of the wheel is put on with 
micrometric adjustments which can be made as 
fine as one-eighth of a thousandth of an inch. 
Changes in speeds of rotation, and differences in 
table feeds can be made for roughing and finishing 
cuts respectively. Holes 4 in. in diameter by 
9 in. long can be finished from the rough-boring 
in about 15 minutes, within a limit of 00005 in. 
Grinding is done dry, but water is used to cool the 
jacket of the cylinder, or its outside. An exhaust 
fan carries away the dust. 





GerMan-AustRIAN Economic CoMMITTEE FoR In- 
pusTRY, CrarTs AND COMMERCE.—At the instigation of 
the Lower Austrian Chambers of Commerce and Crafts 
an Economic Committee for Industry, Craite and 
Commerce was formed on November 4, says Die Zett, 
containing six delegates from the Lower Austrian 
Chambers of Commerce and Crafts, six from the munici- 
pality of Vienna, six from the Imperial Combine of 
Austrian Industries, five from the organisations of 
craftsmen and hand-workers, five from the mercantile 
organisations and four from the Association of Banks 
and Bankers. new committee resolved to place its 
services at the disposal of the German-Austrian State 
Council, and to request that it might be allowed to 
co-operate in all matters ing industry, 
commerce. Three sub-committees were formed : (1) For 
matters concerning industry and crafts; (2) for com- 
mercial —! traffic questions; (3) for financial 
questions. function of sub-committees is 
to prepare all questions for consideration by the 


committee. 
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THE POTASH INDUSTRY OF ALSACE. 


Tu severance of Alsace from the German Empire 
is causing grave apprehensions to the German 
alkali industry, added to which fears have been 
aroused by the new developments in the overseas 
production of chemical manures. 

During the last decade or so an important 
industry has been created in the Miilhouse district. 
In Alsace there are about 100 registered mines 
of which 80 are looked upon as workable, although 
not as isolated concerns. The advantage of the 
Alsatian deposits consists in the fact, that they are 
very regular and that they, on an average, contain 
15 per cent, to 20 per cent. more h than those 
of Central Germany, which simplifies the process. 
Further, these have the advantage of convenient 
situation for and of the vicinity of electric 
power stations. On the other hand, they suffer 
from the disadvantage that sulphate, which has 
become an article of importance in the trade, 
cannot be manufactured straight off and that the 
deposits do not extend sufficiently in a horizontal 
direction to admit of an unlimited number of works. 
The present number of shafts, completed or com- 
menced, is 17. Of these shafts six are definitely 
completed, whilst the rest are in different stages of 
installation or preparation. The vicinity of the 
war operations has put a stop to the working of 
most concerns. 

The Alsatian works are in a position to supply 
considerable ‘quantities of 20 per cent. sylvinite 
straight from the mines, but it is questionable 
whether this would be advantageous for overseas 
buyers with the present high rates of freight, even 
if were fo: i The demand to begin 
with, is likely to be centred upon 40 per cent., 50 
per cent., or still higher per cent. concentrates, 
because this entails a saving in freight, but it is 
doubtful whether the works are in a position to 
supply such material with their present plant. 
In this respect the Central German works are better 


The aggregate alkali output in the best year so 
far, 1913, of pure potash was 10,100,000 double 
cwt. (100 kg.) of which 536,000 double cwt. 
remained in the home country, 2,320,000 double 
owt. going to the United States, and 330,000 
double cwt. to France. The present efficient 
Alsatian works, however, cannot even approxi- 
ma‘ supply these quantities, nor can they 
probably do it for some time to come, more espe- 

the increased demand which is 
bound to follow after four years of stoppage. In 
Germany alone the demand is estimated at double 
what it was in 1913. On account of the increase 
in available nitrogen products after the war, the 
demand for potash may somewhat abate, but in 
the countries, more ly in America, 


with her cultivations of tobacco, cotton and beet | reacted 


root all requiring potash, there may spring up a 
strong demand. , 2 a 


In this connection one must not, however, 
lose sight of the important point, that Germany is 
entirely without stocks; delivery cannot keep up 
with the greatly increased home demand and neutral 
foreign countries will only receive what is urgently 
required. 

A point which attracts much attention in Germany 
is the future control of the Milhouse alkali works, 


and what policy the future management will 
adopt. The upset of the German potash monopoly, 
more as regards the control of prices 


in the international market, is looked upon as far 
more grave than the increased ion in 


pical 
discoveries. A time may 
some which will tax the financial and industrial 
capacity of the different works somewhat severely ; 
and of this kind may have helped to 
steady the active speculation which has been going 
on in potash concerns. 

Four of the large German alkali groups are 
interested in the Alsatian ings, viz.: the 
German Alkali Works Co., the Wintershall Co., the 
Gluehauf Sonderhausen Co., and the St. Therese 
Alkali Works Co. These concerns all have potash 
works and deposits in various districts, which 
makes them more independent, nor have the 





Alsatian possessions meant very much to them so 
far as profits are concerned, as their yield has 
been retarded by various causes. In fact several, 
if not most, of the shafts have up to the present 
meant a direct loss to the German works, which 
principally looked to the future for more remunera- 
tive results. 

It is not an easy matter accurately to state the 
financial interest which the German works have in 
the Alsatian undertakings. That of the largest 
group, the German Alkali Works Co., was booked 
at some 15,000,000 marks in the year 1915, and 
has probably since been reduced by writings-off, 
&c., by say 3,000,000 marks, but the actual value 
from an industrial standpoint exceeds that figure 
very materially. With the boom in the alkali 
kuxes (portions) which prevailed before the German 
collapse it might even have been at as much 
as four times that amount, and notwithstanding 
recent events, 40,000,000 marks might not be 
considered excessive. 





PRIVATE PROPERTY IN CEDED 
TERRITORY. 

In a letter which appeared in The Times for 
November 28, Brigadier-General F. G. Stone wrote 
as follows :—‘“‘ In The Fortnightly Review ‘ Politicus’ 
gives the estimated value of Germany’s mineral 
resources at 237,678,000,000/. This amount, of 
course, will be considerably reduced by the loss of 
Lorraine.” 

There is no reason to doubt the figures quoted. 
It is well known that Germany has large mineral 
resources, and that those of Lorraine are of enormous 
value. Butis it correct to say that mineral resources 
of Germany will necessarily be reduced if Lorraine 
is ceded to France? If the iron mines were the 
property of the German Government it would 
doubtless be so. All Government property in a 
ceded province passes automatically to a new 
government. But—as is most certainly the case— 
if these valuable mineral resources of Lorraine are 
in the hands of German owners, very different con- 
siderations apply. 

The rules of international law as to the fate of 
private property are very clearly laid down in 
standard works. In “ Hall’s International Law” 
(7th edition, 1917), the following statement appears 
in §139: “Of the private property found by a 

i t within the territory of his enemy, 
property in land and houses, including property 
in them held by others than their absolute owners, 
was very early regarded as exempt from appro- 
priation . Land being immovable, its fate 
was necessarily attendant on the ultimate issue of 
hostilities ; an invader could not be reasonably sure 
of continued possession for himself, nor could he 
give a firm title to a purchaser and these impressions 
upon his mind so as to prevent him from 
feeling justified in asserting the land to be his.” 

Again, Mr. Coleman Phillipson, in his “‘ Termina- 
tion of War and Treaties of Peace” (published in 
1916), says: “ The change of sovereignty through 
territorial cession cannot affect private rights 
already vested in individuals or corporations 
whether municipal or commercial. Private pro- 
perty of every kind remains sacred and inviolable. 
In this respect the principle of succession has no 
applicability whatever. Private law, as dis- 

ingui from institutional and administrative 
law, remains valid, and the population of the 
transferred territory continues to be subject to it 
and bound by it, until legislative alterations are 
introduced by the competent law making authority 
of the cessionary State. The new sovereign 
possesses no greater power to interfere with the 
private rights of his new subjects than he has with 
regard to his old subjects. As he cannot deprive 
the latter of their titles to real estate, notwith- 
standing any theory of feudal tenure that may 
obtain in his country, so he is not empowered 
to divest the former of their grants of land if law- 
fully and validly executed before the cession.” 

With a view to seeing whether the inviolability 
of private ownership has been recognised in practise, 
it is useful to look at what has been done in recent 
times. The treaty which followed upon the Franco- 
German war is instructive. In the work above 





quoted (“ Hall’s International Law,” §612) the 
following statement appears: “In a recent treaty 
of cession a more liberal treatment was accorded ; 
natives of Alsace and the ceded districts of Lorraine, 
who chose to retain their French nationality, though 
compelled to emigrate, were allowed by the Treaty 
of Frankfort to keep their land property even in the 
ceded territory.” The Preliminary Treaty of 
Paris which was “done” at Versailles on 
February 26, 1871, and signed “‘ Bismarck, A. Thiers, 
and Jules Favre.” In Article V of this document, the 
terms of which, with certain modifications, were 
incorporated with the “‘ Definitive treaty of peace,” 
subsequently at Frankfort, the following clause was 
inserted : 

“ The interests of the inhabitants of the territories 
ceded by France in everything relating to their 
commerce and their civil rights shall be regulated 
in as favourable a manner as possible when the 
conditions of the definitive peace are settled. A 
certain time will be fixed during which they will 
enjoy particular advantages for the disposal of 
their produce. The German Government will put 
no obstacle in the way of free emigration by the 
inhabitants from the ceded territories, and shall 
take no steps against them affecting their persons 
or their property.” 

The same principle—which accords with natural 
justice—has been observed by Germany in still 
more recent times. When Heligoland ceased to be 
English property the private rights of the islanders 
were not disturbed. No doubt the British Govern- 
ment took care that this should be so; but the 
point is, that the principle was recognised. 

Clause 6 of the agreement between Great Britain 
and Germany for the cession of Heligoland to 
Germany, which was signed at Berlin on July 1, 
1890, provides: “ All rights to property which 
private persons or existing corporations have 
acquired in Heligoland, in connection with the 
British Government are maintained; obligations 
resulting from them are transferred to His Majesty 
the Emperor of Germany. It is understood that 
the above term ‘rights to property’ includes the 
right of signalling now enjoyed by Lloyd’s.” 

The rights of fishermen were also preserved. 
Thus by Clause 7: “‘ The rights of British fishermen 
with regard to anchorage in all weathers to take in 
provisions and water, to making repairs, to tran- 
shipment of goods, to the sale of fish, and to the land- 
ing and drying of nets, remain undisturbed.” 

The fact that Germany was content to express her- 
self (on paper) bound by this well-known principle 
of international law must have an important bearing 
upon what is to take place with regard to private 
ownership in Alsace and Lorraine. 

At any rate it is quite clear that the mine-owners 
will not be expropriated unless the treaty expressly 
so provides. It is probable that these mines are 
owned by Germans and worked by Germans. The 
vast bulk of their output has probably gone to 
Germany. There will be nothing apart from 
express provision in the treaty to prevent the con- 
tinuance of this state of things. The position of the 
mineowner will resemble in some degree that of a 
tenant in possession under a long lease, of which 
the reversion has been assigned to a new landlord. 
Such a tenant remains undisturbed. He merely 
pays his rent to the new landlord. Similarly the 
proprietors of a potash mine in territory ceded to 
France will remain in possession. If he paid 
royalties to the German Government he will merely 
have to make some similar payment to the French 
Republic. There will be nothing (apart from such 
laws as France may make as to the export of 
minerals) to prevent his continuing to supply potash 
to his former German customers. 

To prevent abuse the French Government will 
doubtless impose taxation upon exported minerals ; 
and in the sense that she would be able, if need be, 
wholly to prevent export to Germany on any terms 
it may be said that these mines are lost to Germany. 
But enough has been said to make it plain that such 
@ loss does not necessarily follow upon a treaty of 
cession. This war, however, is unique in recent 
years in respect of the wilful damage done to private 

by our enemies, and it may well be that 
in default of prompt payment by the German State 
the private property of German subjects may be 
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taken and the owners referred to their own Govern- 
ment for compensation. Thé Peace Conference may 
recall the saying of the Irishman that reciprocity is a 
good thing, but it should not be all on one side. 





THE TRANSMISSION OF HEAT THROUGH 
HEAVY BUILDING MATERIALS. 


A BuLuetin* recently issued from University College 
gives a description of certain experiments carried out 
by the Department of Heating and Ventilating 
Engineering of University College of the University of 
London—in particular by Mr. Arthur H. Barker, 
the Director of the Laboratory; Mr. M. Kinoshita, 
Assistant ; and Messrs. C. H. Avery and F. E. Eustace, 
research students. We much regret to learn that Mr. 
Avery was killed at the front in 1917, having volun- 
teered for the Army along with his fellow-student, Mr. 
Eustace, on the oubreak of the war. 

The research has been undertaken on behalf of the 
Research Committee of the Institution of Heating and 
Ventilating Engineers, and has been carried out b 
the aid of grants from the Department of Scientific and 
Industrial Research. 

The objects of the experiments, as stated in the 
Bulletin, were :— 

1. To develop standard methods of testing the heat 
transmission through thick walls with such accuracy 
as to ensure that uniform results can always be secured 
from separate tests of the same wall, and that the 
causes of variation in results of different tests from 
the same wall can be investigated. 

2. To compare the transmission coefficients for 
different materials under preciesly defined standard 
conditions, and to verify the applicability of formulae 
in current use. 

3. To measure the degree of variation in the amount 
of heat actually transmitted in different conditions 
through walls exposed on one side to the outside 
atmosphere. 

In a short preliminary discussion of heat trans- 
mission through a wall it is pointed out that a wall 
separating two masses of air at different temperatures 
(1) absorbs heat by contact of air, by radiation, and 
“sometimes in other ways”; (2) this heat is trans- 
mitted by conduction through the wall; and (3) the 
transmitted heat is given out by three distinct pro- 
cesses :—{a) Convection currents; (b) evaporation of 
moisture ; (c) radiation. 

A formula due to Dulong and Péclet, is given for 
the loss by convection for “ still air,” showing this to 
be in proportion to the power 1-233 of the difference 
in temperature between the surface and the air. An 
approximate formula for the heat radiated is also given 
showing that this is proportional to the difference of 
the fourth powers of the absolute temperatures of the 
outside of the wall and its surroundings; and it is 
pointed out that with a difference of only 30 deg. F. 
the heat given off by radiation would be about 30 per 
cent. of an average total value. Evaporation is, how- 
ever, the most difficult factor, and it is practically 
impossible to deal with this matter otherwise than in a 
general way. : 

Having pointed out the great complexity of the 
problem and in consequence having shown the incom- 
pleteness of the ordinary theory in which the resistance 
to the flow of heat is assumed to depend on three 
different constant resistances, namely : 

(1) From the inner air to the inner surface of the 
wall, a 

(2) From the inner to the outer surface of the wall, 
e/C. 

(3) From the latter to the outside air, a. ’ 
the authors conclude that a complete treatment is 
impossible and that the ordinary theory is the best 
that can be developed for practical purposes. Their 
endeavours are therefore directed towards finding the 
values of a,, a,, C and K, where C is the conduc- 
tivity of the material of the wall of thickness ¢ and K 
is the overall coefficient of transmission connected 
with the other constants by the relation 

1/K = 1/a,, + l/az, + e/C. 
which is easily derived. . 

The general principle of the experiments was to 
apply heat to a portion of the inside of a wall at such 
@ rate as to keep the inside air temperature, tj, con- 
stant and equal to the room temperature over a long 
period and to measure the outside air temperature, ¢,, 
at intervals in the same period. Then with the assump- 
tions made above if W is the whole heat supplied in H 
hours to the area A sq. ft. of the wall W = KAH 
(t-—te), K being in B.T.U. per sq. ft. per degree Fahr. 
difference in temperature per hour. Similarly, 





* University of London: University College, ponent 
ment of Heating and Ventilating Engineering. tin 
No. 2, ‘‘ Report of Research on Transmission of Heat 
through Heavy Building Materials.” By Arthur H. 
Barker, B.A., and M. Kinoshita, M.Sc. 





T, are the inside and outside temperatures of the 
wall, which are also measured to find a, and a, ; and C 
is given by W = CAH (T; —T,)/e. 

Actually the experiments were carried out by fixing 
to a portion of the wall under test a chamber, of which 
the wall is. made to form one side, which is otherwise 
closed, and which, along with suitable instruments, 
contains a resistance by which means electrical energy 
is dissipated inside it. The temperature of the air 
inside the chamber being kept within narrow limits 
equal to that of the air round the chamber the energy 
introduced into the chamber will obviously have to 
pass through the wall. In these conditions the authors 
state that the stream lines of heat will be perpendicular 
to the wall surface, but it is clear that this will only 
be true for one definite distribution of relative tempera- 
ture on the outer surface of the wall, and as this is not 
in any way controlled in one set of experiments the 

distribution of temperature is not likely to 
exist. It is readily seen that if one side of a wall is 
kept at a steady temperature while the other side is 


Y | exposed to the varying conditions of the atmosphere 


the ideal steady state will never be realised, and there- 
fore only rough determinations of K are possible. 

For the purpose of the experiments some special 
apparatus were found , and for the most 
these were designed and made in the laboratory. They 
display much ingenuity, and in practice yielded 
excellent performances. The only electric supply 
available was from the mains of the St. Pancras 
Corporation. The voltage on these being found to 
vary by as much as 10 per cent., an automatic regu- 
lator was devised by which’ the voltage applied to the 
thermostat was kept within 0°5 per cent. of its value. 
The energy input was measured by means of an Aron 
watt-hour meter with an automatic recording attach- 
ment similar to that used in a recording barometer. 
The room was heated by gas, and to keep its temperature 
constant an electrically operated valve was designed 
to control the gas in a shunt to the main supply by 
which means the temperature of the air in the room 
was kept within 0°25 deg. of its mean value. The 
gas consumed was measured by a meter having a 
recording apparatus attached, on the general lines of 
that used with the Aron meter mentioned above. The 
calorific value of the gas being known, the heat 
necessary to keep the room at constant temperature 
is then easily ascertained. No records of this quantity 
are, however, given. The temperature inside the 
chamber was maintained equal to that of the air in the 
room by means of a differential thermostat arranged 
so that when the temperature inside the chamber 
fell to 0:25 deg. below the room temperature the 
current was switched on automatically through the 
heating coils, and it was similarly cut off when the 
inside temperature of the air exceeded that of the out- 
side by the same amount. With this device the supply 
of heat was, of course, intermittent. It was subse- 
quently found possible, by means of another elec- 
trically operated thermostat independently to control 
the temperatures within 0°1 deg. of the mean. Other 
types of thermostat were also used of which descrip- 
tions are given in the Bulletin ; to which reference may 
be made for fuller information. 

The tests made belong to three different series, the 
first of which were made on an old 9-in. brick wall 
plastered on the inside with # in. of plaster. The wall 
was the outside wall of a first floor room; it faced 
westwards ; it was somewhat sheltered by surrounding 
three-storey buildings, but was otherwise freely 
exposed to atmosphere. The object of this series of 
experiments was to obtain mean and extreme values of 
K under ordinary varying atmospheric conditions, 
Actually the wall was kept heated continuously for 
some seven weeks in February-March, 1914, and the 
data obtained were broken up into thirteen periods 
varying from 25 to 60 hours during each of which 
periods the weather conditions were more or less uni- 
form. Throughout, the temperatures of the air in 
the room and in the chamber were kept between 60 
deg. and 61°5 deg. F., and the mean outside temperature 
varied from about 40 deg. F. to 60 deg. F. From the 
data thus obtained values of K are found varying from 
0°25 to 0°59, the “ weighted” mean being 0°40, which 
is some 22 per cent. greater than the figure generally 
used. The prevailing weather conditions were recorded 
and they are given, and it appears from these that wind 
and rain tend to give higher values for K, while sun- 
shine tends to give lower values. The maximum value 
0°59 is associated with an average rainfall of 0°37 in. 
per day, a south-west wind of 21 miles per hour 
(No. 5 on the Beaufort scale) and no sunshine; while 
the minimum value of 0°25 is associated with a rainfall 
of 0°17 in., a wind velocity of 5 miles per hour (No. 2) 
and an average sunshine of 5°2 hours per day. 

From this series of experiments the authors con- 
clude (1) that the currently accepted coefficients are 
some 25 per cent. too low if applied to an old wall, and 
(2) that for such weather conditions as prevailed during 


the experiments the maximum rate of heat loss is some 
45 per cent. above the mean rate. They point out 
that figures of general applicability could only be 
obtained as the results of many more te 
made on different types of walls of different ages, in 
mene localities, and extending over very long 


The experiments which constitute the second series 
were made for the purpose of comparing various build- 
ing materials with regard to the transmission of heat 
through them when placed in exactly defined and iden- 
tical constant conditions. This requires the establish- 
ment of the “steady state’’ which means that the 
experiments must be carried out in the laboratory. 
For this purpose there were erected two exactly 
similar walls, 6 ft. sq. by 9 in. thick, of unplastered 

in stock brick built with the Flemish bond, exactly 

ing each other, the inside surfaces em ny in. 
apart. Placed centrally between these and 
fixed to each of them was the heating chamber, of 
square section, and enclosing on area of 4°61 sq. ft. 
on each wall. Similarly fixed and of similar sec- 
tion, another chamber was arranged enclosing the 
first. This outer chamber also contained heating coils 
by which means the temperature of the air in the space 
between the two chambers was maintained approxi- 
mately equal to that of the air in the inner chamber. 
With this arrangement, and by suitably placing the 
heating coils in the inner chamber, it was found 
possible to get the distribution of temperature over 
the inner wall surface enclosed by the inner chamber 
sensibly similar to that on the outer wall surface 
directly opposite.. Thus the heat generated in the 
|inner chamber passed normally through the walls. 
To indicate the temperatures over both surfaces of one 
wall, of the outside air, and of the air in the inner and 
outer ie no less than 34 pn rege oe 
employed, those indicating the temperatures of t! 
min ware iw wr pres Aah es By means 
of @ commutator-type switch any of these junctions 
could be put in series with another junction ke 
constantly at 32 deg. F. and the temperature of t 
junction was then read on a suitably = galvano- 
meter scale. The experiments extended over a period 
of about 5 months, and readings were only taken after 
the structure had been heated for about 72 hours by 
which time it was found that the “ steady state” had 
been approximately reached. The results give a mean 
value for K of 0°421, the maximum minimum 
values being 0°443 and 0°383 respectively. The con- 
ductivity is found to be 0°657 and a,, and a, 1°45 
and 1°84. Since the earlier experiments in this series 
give considerably higher values of K and ) (the con- 
ductivity) than the later ones the conclusion is drawn 
that this is due to the drying of the wall by constant 
heating, and therefore that the effect of dampness in 
a wall may be taken to increase the average emission 
by as much as 50 per cent. It is also concluded that 
for a new dry wall the value of K given by Rietschel is 
about 10 per cent. too low. 

In the experiments which constitute the third series 
one of the brick walls used in Series Il was retained, 
while the other was converted into a 9-in. match- 
boarded wall. Twenty-six different experiments were 
made on the combination from which it is found that 
for the match-boarded wall K is 0°250; the maximum 
and minimum values being 17 per cent. and 16 per cent. 
above and below the mean. From this it follows that 
the resistance to the transmission of heat through o 
9-in. brick wall lined with wood § in. thick with an air 
space of j in. is about the same as that of a brick wall 
21 in. thick. 

It is finally concluded from the second and third 
series of experiments that the ordinary theory of 
transmission with constant conductivity and constant 
surface resistances is approximately true—a conclusion 
of considerable practical importance. The mean 
values adopted for a plain 9-in. brick wall are K, 0°43 ; 
a, 15; a, 19; and dr, 0°66. The value of the 
ee of a single wood partition § in. thick is about 
0 


It appears to us that the accuracy ested in these 
figures is much above what is y useful. We 
ene See erage So Sha eeareeane Se Ge tion 
of soot and dirt on the wall would sensibly alter the 
values of a,, and a, and therefore of K. he general 
object of the experiments is presumably to obtain 
information which may be used in the design of heat- 
ing installations. In these the capacity must be such 
that a proper inside temperature may be maintained 
irrespective of the outside weather conditions, which 
may be severe over several days, which means that not 
mean but extreme values of the coefficients are the 
more important. 

A fourth series of experiments is now being carried 
out in which only one wall is used; the heat 
chamber being on the lines of that used in Series 
; With the addition of another enclosing chamber to 
ensure that the heat passes normally through. the 
| . 
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4-TON DROP HAMMER AT CREWE WORKS. 


We give on Plates LI and LII, published with the 
nt issue, illustrations of a 4-ton drop hammer which 
recently been installed at the London and North- 
Western Railway Works, Crewe. The inception of this 
hammer arose in the first instance from the factthat ow- 
ing to many of the trunnion brackets for guns (which 
were being made in cast steel) were proving defective. 
It was suggested that a drop-forging should replace the 
steel casting, but of the firms who were approached in 
the matter, none were willing to make the attempt. 
This was in the latter part of 1916, and it was at that 
time, when the only way out of the difficulty seemed to 
be that of invoking the aid of our American cousins, 
that Colonel Ramsden, Director-General of Gun Manu- 
facture, approached Mr. C. J. Bowen Cooke, chief 
mechanical engineer of the London and North-Western 
Railway, with a view to ascertaining whether or no 
the job could be tackled at the company’s locomotive 
works at Crewe. 

Although already extensively engaged upon other 
forms of Government work, and heavily taxed in 
regard to the ever-increasing demands on locomotive 
output made by the Traffic Department, the staff of 
the Lequatetien Works were commissioned to use their 
every endeavour to comply with this further Govern- 
ment request. Dies were accordingly put in hand, 
and a trial was made, but owing to the fact that the 
heaviest drop hammer in Crewe works was only 35 
cwt., the first steel drop-forgings for the trunnion 
brackets were not a success, and although the next 
attempt was ‘‘ dropped’ in best chain iron scrap (and 
as a forging gave entire satisfaction) the military 
authorities were not content, insisting that the 
bracket should be produced in steel. 

The difficulty was for the time being overcome 
with the aid of a 50-cwt. steam hammer, by means of 
which a steel billet could be roughed down to a shape 
that would not impose too heavily on the 35-cwt. 
drop-hammer for giving the finishing blows. In spite 
of this, however, it was found on the completion of 
about 1,000 brackets that the 35-cwt. drop-hammer 
bed was sinking, that it had, in fact, already gone 
down about 5} in., showing clearly the impracticability 
of proceeding further on these lines. 

The Ministry of Munitions were accordingly advised 
of the difficulty that had arisen, the absolute necessity 
of having a heavier drop-hammer being insisted upon 
if Colonel Ramsden desired to continue the work. 
The usual and seemingly inevitable period of “‘ wait 
and see” was then allowed to elapse, until, finally, 
in October, 1917, authority was granted for the in- 
stallation of a 4-ton drop-hammer, and no sooner was 
this permission obtained than not a moment was lost 
in putting the work necessary for the installation in 
hand. 

It is here perhaps as well to note the nature of the 
plant required, and subsidiary to the working of the 
drop-hammer itself. This subsidiary plant comprises 
two gas producers, two reheating gas furnaces, and 
a brick chimney 60 ft. high, a stationary boiler, two 
4-ton hand cranes, a 50-cwt. steam hammer, and a 
suitable “‘ finning’’ or clipping press. To give some 
idea of the work thus undertaken by Mr. Cooke at a 
time of unprecedented stress it may be mentioned that 
excavations were involved to the extent of 920 cub. 
yards, the foundations for the 4-ton drop-hammer 
itself necessitating a cavity 18 ft. deep, and consisting 
of 240 tons 10 cwt. of granite and 80 tons 10 cwt. of 
cement, i.e., a total of 321 tons. Structural alterations 
in the smithy itself also became necessary, new columns 
and girders having to be erected. 

The estimate for carrying out the work complete 
was 15,1001. Excavating was commenced on Octo- 
ber 28, 1917, and the foundations pr ay ee early 
in December ; the drop-hammer eventually being put 
into operation on April 14, 1918. It is in ing to 
note that drop-hammers were introduced originally 
into Crewe works in 1899, when they were employed 
solely on small signal stampings. 

The 4-ton drop-hammer lately installed is of the 
well-known type, designed and patented by Messrs. 
The Brett Patent Lifter Company, of Coventry, and 
a view of it is given in Fig. 1, on Plate LI. The 
hammer itself, or “tup,” as well as the two upright 
guides or “legs,” are steel castings, and were cast 
at the Crewe works. The “tup,” after machining, 
weighed 3 tons 19 cwt.1 qr. The guides, each weighing 
3 tons 4 owt., are fixed in the usual manner, viz., the 
top ends fit into wrought-iron sockets, and are secured 


by hardwood taper wedges, the bottom ends are taper, | used al 


and are maintained in position the exact width of the 
“tup,” with 4-in. set screws, provision thus being made 
for vertical and lateral adjustment, and for absorbing 
nh base bh k, supplied by Messrs. Bret 

lock, sup it, consist 
of two steel castings, ae adnedl en tine tanta, dovetelied 
together, and secured by a cotter of suitable dimensions. 
This arrangement was considered advisable in order 





to ensure greater facility in transport, and for 
maneuvring into position, the total weight of the 
blocks being no less than 58 tons. These blocks rest 
on a solid concrete foundation as already mentioned, 
being filled in, and firmly grouted all round and under- 
neath to a depth of 3 ft. 7 in. below floor level with a 
mixture of liquid cement and granite dust. Sub- 
stantial steel girders support the overhead cylinders 
and lifting mechanism, the stroke of the “ tup” being 
regulated by a hand-operated piston valve. 

The 50-cwt. steam hammer, seen in Fig. 2, Plate LII. 
is at present in use for roughing down forgings, partly 
for acting as a finning clipper, pending the completion 
of a finning machine capable of coping with the 
increasing size of the work now being undertaken at 
Crewe. In connection with the finning machine, 





and is that of the 5-ft. six-wheels coupled express 
goods class of engine. The safety valve is set to blow- 
off at 120 lb. per square inch ; the 4-ton drop-hammer 
works at a pressure of 100 lb., and by means of a 
reducing valve, the 50-cwt. steam hammer is supplied 
with steam at a pressure of 60 Ib. 

With regard to the stamping of the trunnion brack- 
ets above mentioned, the present (and satisfactory) 
method of producing these has been evolved as a result 
of a very considerable amount of forethought, and 
experimental work and the various stages adopted are 
illustrated in Fig. 4. In the first place, a square steel 
billet, 6 in. thick, is knocked down under the 50-cwt. 
hammer to a thickness of 4 in. The billet is then 
reheated and placed under the 4-ton drop-hammer. 
The effect of a few successive blows between the dies 

















Fie. 4. Sramprne TrunNION BRACKETS. 




















Fic. 5. Sramprmnc Upper Sicut Brackets. 


which is in course of construction at the Crewe works, 
it may be stated that the main body casting is of cast 
steel, and was cast from two 10-ton melting furnaces 
simultaneously; it weighs approximately 13 tons, 
or 19 tons prior to the runners being cut away. 
Exclusive of the pattern-making, the cost of the actual 
moulding was upwards of 80/. ; the cooling of the metal 
took five days; and when released from the sand, the 
casting was found to be perfect throughout. 

The heating furnace used in connection with the 
4-ton drop-hammer is shown in Fig. 3, Plate LII. 
The gas is — by two gas producers which are 

ternately. They are fitted with an electrically- 
driven fan supplying the air necessary to mix with 
the steam, a regular and constant mixture being thus 
assured, which would not be possible in the case of 
an ordinary steam-blown producer; this method also 
affords the advantage of a greater reserve of steam for 
working the hammers. 

Steam is generated by a standard London and North- 
Western Railway locomotive boiler, taken from stock, 


| 
| 


| 





is to knock the billet into a rough trunnion shape, the 
metal being made to flow upwards into the various 
recesses of the top die, the width of the trunnion 
bearing being at this stage of the process about 44 in., 
and a fin emerging from between the dies about § in. 
thick. The forging is quickly taken back to the steam 
hammer, which, with one blow, cuts away the fin. 

A final heat is now effected, and the action of the 
drop-hammer is to increase the width of the trunnion 
bearing to the required 4? in., a new fin emerging, 
but now only } in. thick ; as before, the steam hammer 
once again cuts away the fin, and one final finishing 
blow under the drop-hammer completes the operations. 

As regards the upper sight brackets for certain 
guns, these brackets were originally produced in steel 
castings, and it was owing to the fact that as such, 
a@ considerable amount of subsequent trouble was 
experienced, that it was decided to try and make them 
under the drop-hammer. Here, again, success was 
only attained in due course as a result of patience and 
perseverance in experimental work, until finally the 
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operation as now carried out consists in three stages:| ‘‘ Your previous production of the trunnion bracket 
(1) Roughing out under a steam hammer, (2) rough|in 1916 has been the means of great saving to the 
stamping under the drop-hammer, (3) finished stamping. | State, and it is with great satisfaction that oo able 

















Fie. 6. 

















Fie. 7. 


Fies. 6 anp 7. Stamprne Front Srirrentne Banps. 


It was found that in the first heat the metal would not | to again congratulate youroperating staff on a renewed 

flow to the desired shape, but a second heat sufficed | success in your Stamping Department.” 

to cause the metal to fill the recesses of the dies | 

completely, the various stages of the operations are | : 

shown by Fig. 5, on the opposite page. FLUCTUATIONS ON THE GERMAN Stock ExcHancEs.— 
In the case of the front stiffening band of these same | ae —, yet — seed torn ana pw * the 

guns, steel castings again failed to satisfy the Army | YO bu te defeat ot Che Wee, ane ce" ehe Seas 

sr ; } he defeat of the German armies, on the Stoc 
authorities, and once more the newly installed 4-ton | ay of the enemy, we print a list of alee 


drop-hammer was called into requisition. | quotations o iod of : 
As will be noticed from the accompanying illustra- | vi ; Cr ee ee 














tions, Figs. 6 and 7, it is remarkable to adegree that it re Foal . ak kin 

should be possible to evolve a band of so delicate an Bes Sw Bet | Bas Shag ag Bias | Bios 
outline as the outcome of a few consecutive 4-ton 42 ga mS se oe| a5 25! sa eS 
hammer blows. This nevertheless is the case, and the ane” an| g| 57/6 mle 
method adopted is as follows: An oblong steel billet, | OS OES SS REE: PE Es ae, 
6 in. square by 18 in. long is roughed out under the | Group A, 24 concerns. . | 222 185 278 272 | 249 | 197 | 160 | 171 
50-cwt. steam hammer, this is then drop-torged into | Group B, 10 concerns. .|203 232 445 442 | 407 | 261 | 210 215 








two rough stampings, the stampings thus roughed 


out being subsequently dealt with singly under the the abo figures th f h grow 
drop-hammerin a ——- pair of dies. e successive | jal . A pertihe wo, oasbung-Aenepien Packet ( Company, 
a of the — yt ~ moe Fig. 6, while Fig. 7 | a Gone Lloyd, me mgs ——e i: 
gives two views of a fini 3 schaft, Tgmann electrical concern, t jismarc 
As evidence of their evidently genuine appreciation  Hiitte, the Bochum Union, the German Luxemburg 
of the successful accomplishment of this work, the | many. > pongo ee = Har ar 
"he an , the ura . ining 
he vine, 4 of Munitions forwarded to Mr. Cooke two iT Not - Mart the Mannesmann Company, the Railway 
etters from which we quote the following extracts : | Waterials Com the Caro c the Orenstei 
“ T have to thank you and taff, on behalf of the | Toni ny, the Rhent “ 
ee iz y' your staf, on ail of the | concern, the Phénix Company, the Rhenish Steel Works, 
Ministry of Munitions, for the excellent work you have |the Rombach Company, the Schuckert concern, the 
done in producing stampings of trunnion brackets— | Si concern, and the four dye, &&., c 
The part in question has, hitherto, been considered | Baden, the Hochst, the Elberfeld and the T 
almost impossible to produce as a stamping, and the aniline concerns. Group B comprises the miler 





work yu have now produced will add materially to | Company, the aed Senay, a4 Le ag Rose ae 
the efficiency of this important equipment. I should | (he Hirsch contien, dhe rman Rock Oil Company, the 
be glad if this letter could be brought to the notice | German Alkali Works Company, the Westeregeln Gom- 
of your subordinate staff who carried out the work.” | pany and the Glanzstaff Company. 


INDUSTRIAL NOTES 


Mr. CHURCHILL, Minister of Munitions, has addressed 
the following message of appreciation to the managers 
and staff of the firms which have been engaged on the 
production of Munitions :— 

“The achievement of the country in the supply of 
munitions has completely changed the future aspect 
of reserve establishments for the manufacture of 
armaments. No longer can munition supply be 
looked on as a speciality, since, owing to the adapt- 
ability and. ene of those recently responsible for 
the organisation of production it has been proved that 
the whole engineering capacity of the country can 
readily adapt itself to aeik-aneeteien. 

‘* It is to be hoped that wars on the large scale are now 
evils of the past, and that no recrudescence will occur ; 
but in spite of this confident hope, for some time— 
a long time probably—it will not be safe to neglect the 
study of fighting weapons. Nocountry must be allowed 
to advance iu this respect while we stand still, and 
though the provision of such appliances of horror and 
destruction will in all probability be limited greatly 
in the future, we must always be abreast of the world 
in the application of science to war material. If war 
ever does recur, mechanism will largely supersede 
muscle, and engineering more than ever will sway the 
ultimate decision. It is the knowledge of what you 
have achieved in the engineering shops and factories 
of the country that permits us to waste the least 
possible amount of money on what we pray may 
eventually prove a useless form of production, and to 
have full confidence that our real reserve is the engineer- 
ing skill of the country, and that should occasion arise 
your energy will once more blaze out to supply all that 
may be required for the security of the Empire. 

“The period we are now entering on is one that is 
full of possibilities and opportunities, and I feel con- 
vinced that these will be utilised by you to the full. 
Much has been learnt by us during the last four years, 
and the lessons taught by the war will have their effect 
in many directions. Accuracy of workmanship has 
become the commonplace of manufacture, waste of 
energy and materials has been enormously reduced, and 
I am confident that through the association of the 
Ministry of Munitions with the engineering talent of 
the country the phrase ‘ British manufacture’’ will 
have acquired a new and even higher meaning than that 
which justly was assigned to it in the past.” 





A Research Board has been appointed by the 
Department of Scientific and Industrial Research and 
the Medical Research Committee jointly to consider and 
investigate the relations of hours of labour and of other 
conditions of employment, including methods of work, 
to the production of fatigue, having regard both to 
industrial efficiency and to the preservation of health 
among the workers. 

The duty of the Board will be to initiate, organise 
and promote by research, grants, or otherwise, investi- 
gations in different industries with a view to finding 
the most favourable hours of labour, — of work, 
rest pauses, and other conditions applicable to the 
various processes according to the nature of the work 
and its demands on the worker. 

For these investigations the Board look forward to 
receiving the help of employers and workmen in the 
industries which are studied, and in appropriate cases 
representatives of both will be invited to serve as 
temporary members of the Board. 

The chairman of the Board is Professor C. 8. Sher- 

rington, Sc.D., F.R.8. (Professor of ar 
University of Oxford); and the secretary is Mr. D. R. 
Wilson (H.M. Inspector of Factories). 
The Board will be glad to receive suggestions as to 
any problems of the kind described. All communica- 
tions should be addressed to The Secretary, Industrial 
Fatigue Research Board, 15, Great George-street, 
Westminster, 8.W. 1. 





The recent dispute in the cotton trade, to which we 
referred in two former issues, received the attention 
of the Prime Minister, who listened to deputations 
representing the employers and the operatives. We 
are glad now to be able to announce that the strike 
which had broken out among the spinners and card- 
room operatives was finally settled last week. 

A representative meeting of the Operative Spinners’ 
Amalgamation and the Card-room Workers’ Amalga- 
mation was held on the 18th inst., when the operatives 
approved a provisional agreement granting them a 
50 per cent. advance on the standard rate of wages. 
Both the employers and the operatives then met, 
and the agreement was ratified. The report issued 
states the following :— 

“ A joint conference between representatives of the 
Federation of Master Cotton Spinners’ Associations 
and the Cotton Spinners and Manufacturers’ Associa- 
tion, the Operative Spinners’ Amalgamation and the 





Card-room and Blowing-room Operatives’ Amalga- 
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mation, was held in Manchester on December 18, under 
the chairmanship of Mr. Percy Ashworth. The 
conference was convened to receive the reports of 
the decisions of the various organisations on the agree- 
ment provisionally come to in London on the wages 
question. The agreement was unanimously ratified 
and signed by officials of the respective organisations. 

The question as to the date on which work should be 
resumed was considered, and it was unanimously 
resolved that the mills should be reopened and the 
operatives return to work at 8.30 a.m. on December 19. 
Where, in consequence of the short notice, this may 
not be possible in some cases, it is strongly urged upon 
both employers and operatives that work should be 
resumed at the earliest possible moment.” 

The Manchester and Salford Association of Patent 
Cop Winders, Bobbin and Hank Winders, Gassers, 
Doublers and Reelers, employed in the Manchester 
doubling mills, received official information yesterday 
that the members of the association will receive the 
advance of 50 per cent. on standard rates conceded 
to the Spinners’ and Card-room Amalgamations. 

According to The Manchester Guardian, a trade 
correspondent says it is estimated that the cost to 
employers of the 50 per cent. advance on the wages 
of operative spinners and card-room workers will 
amount to about 60,0001. per week, and the cost of 
the weavers’ advance about 120,000/. per week. 





The adjourned fifty-third annual general meeting 
of the Barrow Hematite Steel Company, Limited, was 
held in London last week, when Mr. G. Mure Ritchie, 
the chairman, said that the company had acquired, 
in conjunction with the Millom and Askam Company, a 
very large holding of shares in the Ullcoats Mining 
Company, which was a very successful iron ore mining 
company in Cumberland, and was the second or third 
largest producer of iron ore in that county. The iron 
ore was of pretty high quality, and the acquisition of 
tnose shares much improved the position of the Barrow 
Company in regard to their future supplies of iron ore. 
In conjunction with the Millom and Askam Company, 
they had also acquired a number of areas in Cumber- 
land, which their expert advisers considered likely 
to contain deposits of iron ore. The exploitation of 
these areas was proceedings as quickly as possible 
under the prevailing conditions. In addition, they 
were the largest shareholders in the Beni-Felkrai Iron 
Ore Mines in Algeria, and their interest in those mines 
had been of very great value to the company since the 
war began. With regard to the iron works, their 
blast furnaces and hot blast stoves were generally 
being reconstructed on modern lines, while also the 
blowing power was being augmented. A considerable 
part of this reconstruction programme had already 
been finished, though much more remained to be done, 
and in the result there could not fail to be realised 
great saving in fuel consumption and lower working 
costs in other directions. A gas-cleaning plant was 
also being installed, and it would be of great use in 
several directions. It would in many ways promote 
the smooth running of the iron works, and in con- 
nection therewith potash would be got from the dust in 
the blast-furnace gases. 

During recent years considerable additions had 
been made to the steel works. The main part of their 
steel plant had been of the Bessemer type, which 
to a large extent, had been replaced in different parts 
of the country by Siemens open-hearth furnaces. 
They had already five small Siemens furnaces but they 
were two small for modern conditions, and about three 
years ago authority was obtained from the Ministry 
of Munitions to build an extension of the melting shop 
and to erect.a new steel ‘furnace of large modern 
dimensions. Shortly afterwards they got authority to 
build a second furnace, and those two new large Siemens 
furnaces were now in commission. Before long the 
directors hoped to extend the melting shop till further, 
and it was part of their policy gradually to supersede 
the small old Siemens furnaces, extend the melting shop, 
and have a sufficient number of large modern steel melt- 
ing furnaces. Sooner or later there would also come 
extensive alterations in the steel mills. As to the 
company’s colliery near Barnsley, he said that recently 
a very careful investigation was made as to the present 
condition and prospects of that cclliéry, which produced 
the very best class of gas coal anywhere in the country. 
They were satisfied that they had remaining unworked 
a very large tonnage of coal, and when labour became 
available they hoped to increase the output from the 
highest pre-war figure to 750,000 tons per annum— 
perhaps even nearer 1,000,000 tons—a rate of output 
which might continue for forty or fifty years. 





At the same meeting of the Barrow Hematite Steel 
Company, Limited, Mr. Mure Ritchie further stated 
that first one batch and then another of their businesses 
had been controlled by Government. With every 


desire to avoid controversial topics, he could not help 
adding that in his opinion—and he spoke from ex- 
perience of over twenty-five years of industrial under- 





i if this system of Government control were 
to continue for a very short number of years longer, it 
would be equivalent to signing the death-warrant of 
British industry. It would mean industrial paralysis 
and consequent decadence of our home industries, while 
also our foreign trade would vanish. 

As was well known, he also said, there was a great 
shortage of coal in the country, and he expressed the 
opinion, which he knew to be shared by some of the 
most eminent expert colliery managers and engineers, 
that if decent time keeping were kept by the colliers 
and during the time they were supposed to be working 
they put anything like heart and conscience into their 
work there need be no appreciable shortage of coal in 
this country. Consequently coal would be much 
cheaper for the community and for the great industrial 
works and railways. The industrial position of the 
country depended on cheap fuel, and it must be 
recognised that, in all probability, after the war there 
would be a higher range of prices of commodities not 
only here, but all over the world. Yet, if wages 
were to go on being increased apparently without end, 
while also the hours of working were to be reduced, 
there could be only one end to that state of things, 
especially in competition with foreign countries. 
However, this country had come through such terrible 
troubles, and they had faced and overcome such 
enormous difficulties that personally he did not take 
a imistic view of the future. There would be 
difficulties and dangers, but in the long run the common 
sense of the community would assert itself. He was 
fully convinced that the British working man, taking 
him all in all, was every bit as patriotic as any other 
class, but, unfortunately, he allowed in these particular 
matters a small minority to do all the talking, and to 
manipulate the trade union machine. He thought 
there might very well come a time when public opinion 
would be too strong for that sort of thing. 

Speaking in Sheffield on the 19th inst., in support 
of a movement to form an Industrial League in that city, 
Mr. G. H. Roberts, the Minister of Labour said the 
league had arisen out of a desire on the part of the 
employers and employed to work together in the best 
interest of the country asa whole. There were certain 
sections of the people who desired to divide the country 
into classes, but he had found that it was quite possible 
to work harmoniously with people who were in a 
different social life from himself, as well as with those 
who had not been so. fortunate as he. When they 
met the employers they found that despite certain 
political differences they had a great many things in 
common. 

The nation, he added, was on the threshold of a very 
critical era, and a choice had to be made between two 
alternatives. The question was as to whether by 
gradual, secure and constant speeded-up progress, 
we should move step by step towards ever extending 
betterment, or whether our people were going to be 
deluded into the belief that by some violent upheaval 
they were going to destroy the whole fabric of society 
and in the course of a few days recreate an entirely 
new State. If we had industrial unrest and internal 
strife now that the war was over, it would mark the 
decline and fall of the British Empire. 

The idea of the Industrial League, Mr. Roberts 
further stated, was that diverse opinions should be 
subjected to the principle of reason and justice. Co- 
operation was the spirit of the League. Tremendous 
changes would have to ensue. There could be no 
return to pre-war conditions. They were not going 
back to the state of depressed wages and unsatisfactory 
living conditions. But they wanted to work together 
in an atmosphere of friendliness and with a desire for 
mutual understanding. Whilst the employers would 
be expected to give concessions in the shape of shorter 
hours and higher wages, the workers on their part 
should remember that the responsibility for greater 
efficiency lay with them. 

Speaking at the general meeting of Fraser and 
Cc ers, Limited, held in London on the 19th inst., 
Mr. A. W. Tait, the chairman, stated the following :— 

‘** For some time the directors have appreciated that, 
in order to secure the full development of our manu- 
facturing business, particularly in connection with 
turbines and turbo-blowers, we should seek an alliance 
with some company or group in the electrical industry, 
which would be sufficiently strong to quote for and 
obtain contracts and orders for large electrical installa- 
tions both at home and abroad. Towards the end of 
last year preliminary discussions took place with the 
General Electric Company, Ltd., as to whether it was 
po to arrive at some arrangement with them, so 

ar as our manufacturing business was concerned. 
The matter received the most careful attention of the 
board, and it was felt that, if satisfactory arrange- 
ments could be made for the sale of the Erith Works 
and plant, and the F omgses part of the manufacturing 
business, but excluding our goodwill and connection 
with regard to mining machinery, it should be seriously 





considered. We decided, however, that we should 
retain our general merchanting business in London, in 
South Africa, and at our other branches. Arrange- 
ments were practically completed with the General 
Electric Company, Limited upon this basis, but when 
both parties came to examine the conditions, which 
might arise in future trading, with possible conflict 
of interest as to rights of manufacture, it was decided 
that it would be better to sell the manufacturing works 
and business as a whole, without attempting to retain 
any part thereof. Accordingly, arrangements were 
finally completed, and agreements signed, whereby the 
whole of the Erith Works and plant and the manu- 
facturing business were sold on the basis of the book 
values at March 31, 1918, together with a substantial 
sum for the goodwill, patterns, and drawings, which 
amounted to £110,000, 

“Our largest merchanting business was in South 
Africa, and we immediately cabled our manager, Mr. 
Haig, to come over to London to consult with the 
directors. After Mr. Haig’s arrival in this country, 
the matter was fully discussed, and the prospects 
of continuing the merchanting business upon some 
modified basis of capital were carefully considered, 
but it was felt that the prospects of continued 
success were somewhat obscure, and that it was, 
therefore, better to consider the alternative of a 
sale of the South African business. As a result of 
this decision, Mr. Haig, on behalf of himself and 
others, entered into negotiations with the directors for 
the purchase of the business and assets in South 
Africa, and an agreement was finally concluded under 
which the purchasers took over the whole of that por- 
tion of the company’s business as at June 30, 1918, at 
a price which provided substantially the book value of 
those assets. 

“Following upon this further sale, the directors 
immediately proceeded to see what arrangement could 
be made with regard to the remaining business of the 
company. They cabled for Mr. Sancton, the manager 
of their business in Canada, and he recently arrived in 
this country. Arrangements have been made with him 
to take over the company’s assets there on a reason- 
able basis. Negotiations are also proceeding with the 
General Electric Company with regard to the business 
in Australia and in Singapore, and it is hoped that 
before long these negotiations may be brought to a 
satisfactory conclusion.” 


In the course of a speech delivered on the 19th inst, 
on the work done by the Mersey Docks and Harbour 
Board during the year, Sir Helenus Robertson, the 
chairman, stated that war difficulties had delayed 
progress except as regarded certain works specially 
sanctioned by the Government as being of national 
importance. As for the northern extension works, the 
only progress calling for comment was the excavating 
and concreting for a length of 443 ft. of the east wall 
of the river entrance lock, while some progress had 
been made with the excavation of the west wall of the 
lock at its northern end. The steel gates for this lock 
were in course of construction. They had decided 
upon the erection of ferro-concrete treble storey sheds, 
each 100 ft. wide on the Gladstone tongue berth in 
lieu of the double storey sheds previously authorised. 

Special attention had been paid during the year 
to mechanical appliances for facilitating the rapid 
handling of cargoes on the dock quays, and further 
electrically-driven yo and a large number of 
steam cranes, had been supplied which they hoped 
would materially help them to keep the quays clear. 
Schemes for the distribution of electrical energy to 
be supplied by the Corporation had been sanctioned 
and were being pushed forward. The Board had also 
authorised the adoption of a comprehensive scheme 
for the electrification of the dock estate from the 
Sandon to the Hornby Docks with the view to the 
extended introduction of electrically-worked mechanical 
appliances on the dock quays, &c., at a total estimated 
cost of 123,900/. Their railway system to the quays 
was being increasingly made use of, and about 1,000,000 
tons of goods had been dealt with by the Board’s 
locomotives during the year. Additional groups 
of railway sidings had been laid down at various points, 
giving a total standage for about 1,165 wagons. As 
regarded cold storage, the Board had leased the land 
and premises at the east end of the Alexandra Branch 
Dock, No. 3, to the Union Cold Storage Company, 
Limited, for the erection of a cold storage building, 
which was now proceeding. This would be a material 
advantage to the port, as it would increase the storage 
capacity from 5,606,000 cub. ft. to about 8,106,000 cub. 
ft. The Board had approved of the construction, 
by Cammell Laird & Co., Limited, of a new entrance, 
140 ft. wide, on the site of the present entrance to 
the company’s dock at Tranmere, and also of certain 
other work by the company. 


The attention of the Treasury has been directed to 
the statement published in some journals of Thursday, 
December 19, to the effect that a serious situation has 
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developed owing to the refusal on the part of the 
Treasury to negotiate with the Workers’ Union on a 
wages question affecting ““men employed by 37 
Government Departments and engaged on most highly 
confidential work.” 

The facts are that the Workers’ Union is one of 
several associations which claims to represent the 
messengers, cleaners, porters, packers, &c., in the 
Government Offices in London ; and that the Treasury 
has never refused to negotiate with them in so far as 
they could show that they had authority to represent 
any section of these men. It must, however, be under- 
stood that in order to avoid disputes on rates of wages 
between the Treasury or other Government Depart- 
ments and their employees, the Conciliation and 
Arbitration Board was established, and it is that bod 
and not the Treasury which gives the final decisions 
on such questions. 

During the past two years several claims have been 
discussed and settled, either by agreement or by 
arbitration. (me of these’claims was for a general 
minimum wage for the various classes mentioned above 
(the nature of whose duties differs considerably, but 
is in no case of a most highly confidential character), 
and in May last the Conciliation and Arbitration 
Board for Government employees, whose decision was 
accepted as final and binding on both parties, heard 
the claim and rejected it. War bonus increases, how- 
ever, have been given from time to time to these 
classes, as to other members of the Civil Service, and 
from November 1 last, their total remuneration has 
been 50s. a week (with a proportion of higher posts) 
for a week of 48 hours, with overtime pay at ls. 2d. 
an hour on week days, and 1s. 9d. an hour on Sundays. 

The Workers’ Union have now repeated the claim 
for a general minimum wage, which was adjudicated 
on in May last, and as the principle of the claim had 
been definitely rejected by the Arbitration Board 
the Treasury did not feel justified in re-opening the 
question, but it is open to the Union to lay the facts 
before the Conciliation and Arbitration Board, who, 
if they so desire, may hear the parties again. 








AEROPLANES AND AERO-ENGINES.—The Minister of 
Munitions has suspended until further notice the- aero- 
planes (Experimental Manufacture) Order, 1917, and 
the Aero-engines (Experimental Construction) “Order, 
1918, which prohibited, without a license, the experi- 
mental manufacture of any aeroplane, seaplane or part 
thereof, or any aero-engine. Experimental manufacture 
means any manufacture not under Government contract, 
and included preparation of working drawings, but not 
of general arrangement drawings. 





TRADING WITH THE ENEMy Act.—The Controller of 
the Foreign Trade Department has issued a new Con- 
solidating List (2° 68a), containing the names of over 
4,000 persons and firms with whom persons in the 
United Kingdom are forbidden to trade under the 
Trading with the Enemy (Statutory List) Proclamation. 
It is important that every one engaged in foreign trade 
should realise that he is under an obligation to make 
himself familiar with the Statutory List, and to observe 
it in his dealings. Failure in this respect renders him 
liable to heavy penalties. 





THe InpustriaL Faticur Research Boarp.—A 
Research Board has been appointed by the Department 
of Scientific and Industrial Research and the Medical 
Research Committee jointly to consider and investigate 
the relations of hours of labour and of other conditions 
of employment, including methods of work, to the 
production of fatigue, having regard both to industrial 
efficiency and to the preservation of health among the 
workers. The duty of the Board will be to initiate. 
organise and promote by research, grants, or otherwise, 
investigations in different industries with a view to 
finding the most favourable hours of labour, spells of 
work, rest pauses, and other conditions applicable to 
the various processes according to the nature of the 
work and its demands on the worker. For these investiga- 
tions the Board look forward to receiving the help of 
employers and workmen in the industries which are 
studied, and in appropriate cases representatives of both 
will be invited to serve as temporary members of the 
Board. The Board has been constituted as follows :— 
Professor C. 8. Sherrington, Sc. D., F.R.S. (Professor of 
Physiology, University of Oxford), Chairman; E. L. 
Collis, Esq., M.B. (Director of Welfare and Health, 
Ministry of Munitions); Sir Walter Fletcher, K.B.E., 
M.D., F.R.S. (secretary, Medical Research Committee) ; 
W. L. Hichens, Esq. (chairman of Messrs. Cammell Laird 
and Co., Limited); Edward Hopkinson, Esq., D.Sc. 
(director of Messrs. Mather & Platt, Manchester) ; 
Kenneth Lee, Esq. (director of Messrs. Tootal, Broad- 
hurst Lee Company, Limited); T. M. Legge, Esq.. 
C.B.E., M.D. (H.M. Medical Inspector of Factories) ; 
Colonel C. 8. Myers, M.D., F.R.S. (Director of the 
Psychological Laboratory, Cambridge); R. R. Banna- 
tyne, Esq. (Assessor, representing the Home Office) ; 
D. R. Wilson, Esq. (H.M. Inspector of Factories), 
secretary. The Board will be glad to receive suggestions 
as to any problems of the kind described. All communi- 
cations should be addressed to : The Secretary, Industrial 
Fatigue’ Research Board, 15, Great George-street, 
Westminster, 8.W.1. 
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THE SOCIETY OF GLASS TECHNOLOGY. 


THE twenty-first meeting of the society was held in 
the Physics Lecture Theatre of the University of Sheffield 
on Wednesday, December 18. Mr. W. F. J. Wood, 
B.Sce., F.1.C., the president, was in the chair. 

An interesting paper was read by Mr. 8. English, 
M.Sc., on “‘ An Apparatus for the Accurate Calibration of 
Burette Tubes.” Before explaining the process of 
calibrating a burette, Mr. English gave a demonstration 
of the method, of which an account has already appeared 
in the Journal, for calibrating pipettes rapidly and 
accurately. The method employed for the burette is 
based on that for the pipette, since it involves the use of 
a standardised pipette of precisely known volume and 
time of drainage. Mercury, however, is used instead 
of water to fill the burette, and the standard pipette 

bn the 
same conditions of ordinary use, water is placed above 
the mercury level in the burette. This meniscus is 
viewed through a telescope attached to a cathetometer, 
and, by an ingenious arrangement, a needle is made to 
produce a mark on the burette precisely at the level 
of the meniscus. The author stated that a burette could 
be calibrated in 5 minutes, and the accuracy was far 
greater than was usually observed in calibrating these 
instruments. 

In the discussion which followed, the president and 
Mr. V. Stott took part and Mr. English replied. 

Dr. Turner also gave an address on “‘ Rottle Glass and 
Glass Bottle Manufacture.” He stated that his remarks 
were to be confined largely to the two points, quality 
and quantity in glass bottle production. In regard to 
quality he pointed out that it was useless to produce a 
bottle if the glass of which it was made was unsuitable 
for contact with the material it was intended to hold. 

Medical bottles in particular should be subjected to 
tests in order to ascertain that they conformed to a 
certain standard. One test was suggested in which 
solutions of the alkaloids and mercury solutions were 
kept in contact with the bottle for 24 hours and the 
absence or production of a sediment noted. The results 
of heating a number of different types of bottle in 
contact with water and steam under pressure were also 
described and tabulated, and emphasis was laid on the 
necessity of avoiding excessive use of soda ash in melts. 
Tp the case of bottles made from sand, soda ash and lime 
spar, it was pointed out that lime spar should not fall 
below 7 per cent. or 8 per cent. of the batch mixture, 
otherwise the glass was acted on by water to a marked 
extent. 

The lecturer also dealt with the problem of work- 
ability, whether from the point of view of hand working 
or machine working. The effect of different constituents 
present in bottle glass such as silica, soda ash, lime, 
magnesia and alumina were discussed and described, 
and the importance of arranging a batch so that the 
resulting glass should set quickly was ——— if 
production at a rapid rate was desired. © limits of 
workability for glasses containing sand, and soda with 
either lime, magnesia or alumina were set out. 

The next meeting of the society will be held in Man- 
chester on January 15, 1919, when a paper will be given 
on the subject of ‘‘ Glass Works Costing,” by Mr. Mills, 
of the Optical Munitions and Glassware Supply Branch 
of the Ministry of Munitions. 





PERsSONAL.—Sandycroft, Limited, of 9, Queen-street 
place, London, E.C. advise us that from the 20th inst. 
their new London address will be 4, Broad-street-place, 
London, E.C.2. Their temporary telephone number is 
London Wall 7144. 


Henry Saxon SnNett Prize.—The subject given in 
1918 for the essay in the competition for this prize was 
“Suggestions for Improvements in Apparatus and 
Appliances for Dealing with House Refuse.”’ Acting 
upon the advice of the adjudicators, the council of the 
Sanitary Institute have awarded the prize of fifty 
guineas and the bronze medal of the Institute to the 
author of the essay, writing under the motto “* Aédile,” 
James Jackson, Superintendent, Refuse Disposal Depart- 
ment, Birmingham. 


OrntentaL Rartways.—The Bank for Oriental Rail- 
ways, Ziirich, is again unable to declare a dividend for 
last year. A dividend of 5 per cent. was paid for the 
three years prior to the last two. Last year there was a 
revenue from the railways of 2,750,000 frs., against a 
deficit of 590,000 frs. for the preceding year, which also 
showed a loss of 268,433 frs. on stocks held. Against 
these debits there was, however, a credit item of 
2,750,000 frs. from “‘ sundry debitors,” which made it 
possible to close last year but one without a deficit. 
For last year there were several items on the debit side, 
including 47,451 for loss om stocks, further, 132,205 frs. 
writings off on outstanding account, and 548,201 fra. 
paid to the guaranteed funds. The latter, which is 
connected with an arrangement concerning foreign 
exchanges, is likely to be repaid, PA , at least, when 
the foreign exchanges again mend. © outcome is a 
net profit of 129,978 frs., which has been carried forward 
to the current year. The shares in the Anatolian Railway 
Company figure for 66,420,000 frs. and 23,870,000 frs. 
debentures. The shares in the Heidar-Pasha Harbour 
figures for 9,720,000 frs. The bank’s interest in the 
Marsina-Tarsus-Adana Railway, now amounted to 
10,951,000 frs. The various transport companies con- 
nected with the bank had, in spite of the war, continued 
to work satisfactorily, and not only been able to pay the 
usual dividends, but also seen their way to provide for 
material writings-off and reserves. 





ROYAL METEOROLOGICAL SOCIETY. 


TuHE usual monthly meeting of this society was held 
on Wednesday, the 18th inst., at the Society’s Rooms, 
70, Victoria-street, Westminster, Sir Napier Shaw, 
F.R.S., president, in the chair. 

A paper was read by Captain C. J. P. Cave, R.E., 
entitled ‘‘A-+Cloud Phenomenon.” On April 15, 1915, 
a cloud with an approximately straight front was seen 
approaching South Farnborough from the north-west. 

sky had been clear in the morning. The cloud came 
overhead at 9-33 a.m., after which the sky was overcast ; 
the sunshine record ended abruptly. At all stations 
in the eastern and south-eastern counties the sunshine 
record was similar, though the times of cessation of 
sunshine differed considerably. By comparing the 
records it was possible to draw lines on a map showing 
the times when the cloud front was opasoumeetely 
overhead. The 9 a.m. line ran through the Isle of Wight 
to Southampton, through Hampshire, Berkshire and 
Middlesex, north-west of London, along the western 
borders of Suffolk and Essex, through Norfolk to Cromer. 
At 10 a.m. the cloud front ran over the east end of the 
Isle of Wight, along the eastern border of Homenwre, 
through Surrey, south-east of London, through x. 
Suffolk and Norfolk to the sea, some miles north of 
Yarmouth. At 2 p.m. the cloud front ran from between 
Peve and Bexhill to Westgate. A map shows the 
travel of the cloud front from 7 a.m. to 3 p.m., and shows 
that the cloud travelled across the country at about 
12 m.p.h. 

A eas by Mr. Charles E. P, Brooks, M.8c., entitled 
“* Notes on a Meteorological Journal at Wei Hai Wei, kept 
by Commander A. E. House, 1910 to 1916,”’ was also read, 
Wei Hai Wei is a small British concession in the north 
of China, and is important as being in a sense the sana- 
torium of British stations in the North Pacific. It has 
a cool summer with a moderate rainfall and a dry bracing 
winter. Meteorological observations were taken by 
Commander House four times daily, and include pressure, 
temperature, humidity, rainfall, wind and weather. 
These have been summarised and discussed, with notes 
on the relation of the various elements to wind direction, 
and on the general climatology and possibilities of 
Wei Hai Wei. ‘ 

A third paper presented was ‘‘ The Annual Symmetrical 
Variation of Certain Elements with a Note on the Choice 
of Seasons,” by Captain E. H. Chapman, R.E. The 
average lengths of the astronomical day for the calendar 
months are more symmetrical for the calendar year, 
January to December, than for a year (i) December to 
November, or (ii) February to January. The mean 
monthly temperatures, Midland Counties, are most 
symmetrical for a year February to January, The mean 
monthly values of various meteorological elements are 
symmetrical for the calendar year January to December. 
Mean weekly temperatures, Midland Counties, are 
symmetrical for a year commencing with the fifth week 
of one year and ending with the fourth week of the 
following year. The method used to show annual 
symmetry is to draw the first half of the curve forwards 
and the second half of the curve backwards along the 
ordinates of the first half, the nearness of the two portions 
of the curve showing the degree of symmetry. Annual 
symmetrical variation makes the division of the year 
into seasons a difficult matter. There is evidence in 
favour of making March a winter month, The usual 
meteorological three monthly seasons are too — in 
the year, while the astronomical seasons are too Jate. 
An alternative suggestion of the three monthly seasons, 
middle of December to middle of March, &e., is put 
forward, 





REsUMPTION OF TRADE witH Betctum.—The Board 
of Trade call attention to the fact that the restriction 
imposed by the Trading with the Enemy (Occu 
Territory) Proclamation no longer apply to trading 
with Belgium, and that, consequently, the obligation 
to obtain a special licence under that proclamation, as 
well as the requirement to pay the purchase price for 
goods imported from Belgium into a blocked account 
in this country are now dispensed with. Im from 
Belgium into this country must, however, accom - 

anied by certificates of origin, issued in the usual form 
by a British Consular Officer. Imports into and exports 
from Belgium are further controlled by the requirement 
of a licence issued by the Belgian authorities, particulars 
with regard to which can be obtained from the branch 
of the Department des Affaires Economi which 
has been opened at 110, Cannon Street, on, E.0,4. 





Tse Timper Trape.—The Controller of Timber 
Supplies announces that he has now camettien arrange - 
ments for liberating the National Stock of Imported 
Hardwoods held by the Timber Supplies Department 
through the usual pre-war trade channels. Brokers 
throughout the country are in possession of the necessary 
particulars of the stock, and merchants and manufac- 
turers desirous of purchasing should make ication 
through their usual suppliers. Prices will be revised 
from month to month, having regard to freight rates and 
circumstances which may obtain at each period of 
revision. The Controller of Timber nay + ym also 
announces that he is now prepared to consider applica- 
tions for permission to purchase fir staves from abroad 
for shipment to the United Kingdom and to recommend 
licences for the import of staves so purchased, Applica- 
tions should be made on the usual forms to the Controller 
of Timber Supplies (A.C.T.8.5), 80, Newman Street, 
Oxford Street, W.1. Permits to purchase will only be 
granted subject to tonnage being arranged through the 
Timber Supplies Department. 
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SHIPBUILDING DEVELOPMENT IN THE 
UNITED STATES AND CANADA.* 
By W. R. Gray and Epwarp F. Crarxce, M.I.Mech.E. 
LatE : ly the a + this paper, who are 
respectively the manager o' consulting a to 
the North of Ireland Shipbuilding Compary, Limited, 
Londonderry, left Liverpool for New York, for the 
—. of making « tour of the principal shipbuilding 
y in the United States and Canada. The es 
director of this firm, Mr. Trevisa Clarke, had long 
contemplated a study of American shipbuilding, as the 
shipyard Londond The objec { 2 
growing at erry. object o 
—— S poneling FS "4 Place, it was desired that, 
ore y with the important extension 
necessitated at Londonderry, an exhaustive survey 
should be made of the principal transatlantic shipyards 
with a view to incorporating in this scheme improve- 
ments which might commend themselves in mechanical 
ee titiog and devices Xp gee d ve ane labour and 
e ting progress. second place, it was con- 
sees Gaal o cs carve of the present and, as 
far as could be ascertained, of the Pye = rao position 
of shipbuilding in America, would obviously, under 
the circumstances (with which shipbuilders marine 
in this country are familiar) be of considerable 
v in fo: an estimate of the future position and 
prospects of the both there and here. Rumours 
of extensive developments, both immediate and prospec- 
tive, had been filtering across to these shores from time 
to time, and it was thought, and not without good 


Alameda, eles. and Detroit were 
then wae oly New _— and 
subsequent as at Phi phia, Chester, Baltimore, 
Sparrows Point, Washington and Newport News. 
spend in Now aesdtee een f oh S 

in New Yor! ing arrangements for ong 
ourney overland and gathering necessary yoy | 
tommsaten, were full of interest. Naturally, the - 
absorbing topic in the circles in which the au found 
themselves was the interesting one of shipbuilding, nor 
was this interest confined to shipbuilding and shipping 
circles. The newspapers and technical journals were 
full of it, and the authors soon began to Stoo Boe 
America was ing to the opportunity of doing 
big things in’ shipbuilling which the perroreen o of the 
— created by the war had brought within her 
reach. 

From about the end of the second year of the war, 
when the sh of tonnage began to make itself felt, 
and British, allied and neutral shipbuilders were unable 
to make good the deficiency in time, allied and neutral 
shipowners were inevitably attracted to America for 
ships. The orders which flowed westward naturally gave 
@ considerable impetus to the shipbuilding industry 
there. Moreover, the certainty of the demand con- 
tinually for some considerable time after the war, 
encouraged not only those already in the industry to 
proceed with large and important extensions of their 
plants, but brought a great many others, principally steel 
manufacturers and bri builders, into the arena. 

The entry of America into the war early in 1917, and 
the imperative need for transports, made the shipping 
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of ite fulfilment, in the time promised by its promoters, 
with but sanguine expectation. An excursion 
to Hog , undertaken out of curiosity and merely 
to inspect the site of this great shipy: of 50 ships, 
was made prior to the authors’ departure on their tour 
of completed shipyards. To say the least, it was sur- 
prising to see what had been done within the short space 
of three weeks, in the preliminary work of excavation 
and laying out of roads, &c. There was, in the scene 
of activity which presented itself, much food for thought, 
and the conviction that great things were going to be 
accomplished here began to take root in the authors’ 
minds. A return visit, made 10 weeks later, confirmed 
this first impression ; and already this great shipyard is 
in full swing, and inaugurated as far back as August 5, 
1918, its ambitious launching programme. A few facts 
arding this gigantic undertaking may be of interest. 

e frontage to the river (Delaware) measures roughly 
6,000 ft., or well over 1 mile. The yard is divided into 
five groups of 10 building berths, each of these groups 
being subdivided into two sections of five, each such 
section being practically a shipyard in itself, with its 
own equipment, buildings, management, and workers. 
Finished steel material is brought here from 60 steel 
and bridge works, scattered throughout the United 
States Canada. The original contract entered into 
between the International Shipbuilding Corporation and 
the Emergency Fleet Corporation was for 50 11} knots, 
7,500 tons deadweight cargo vessels ; later the contract 
for 70 15 knots 8,000 tons troop and cargo ships was 
made ; and this year another contract for 60 more of the 
7,500 tons vessels was entered into; so that at the 
present moment, this concern has actually on hand 150 
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reason, that an investigation such as was projected, 
would be fruitful. 

It was not intended that the results of the visit should 
gain a eed agen oe | than that of the immediate circle 
with which principals of the North of Ireland Ship- 
building Company are identified ; but the fact of 
authors’ visit to the United States having become known, 

interest it ar d, constrained them, in 
to an invitation from the council of this Institution, to 
contribute wage og | 

It will be ily understood that a tour covering 
roughly 9,000 miles, in a country of pe distances like 
America, in the course of which 22 shipyards were 
visited, provided a vast amount of information which it 
will be quite impossible to detail fully within the restricted 
limits of this paper. The authors will endeavour, how- 
ever, to convey as completely and as concisely as possible 
a view of the situation as they found it, oe the hope 
that it may prove to be as instructive to others as they 
themselves found it. 


Arriving at New York on October 2, the authors 
placed themselves unreservedly in the hands of members 
of Sir John Esplen’s firm resident \there, from whom 
they received most valuable advice and 
through whose offices 
meeting and exch views with a la 

ew York, as well asta bans of pre pals and 

ing 


officials in the American shipbui world 
met subsequently in their travels. 


A brief outline of the iti mapped out be 
of interest. From New York to Boston: Mass. ; p Ae 





to Montreal ; Montreal to Ottawa ; Ottawa to Toronto ;| Fleet 


thence to Vancouver, B.C., calling at Collingwood, Port 
Arthur, and Winnipeg, on the way. The te 
at Victoria, B.C., were then inspected ; and thence the 


° r read before the North-East Coast Institution 
a and Shipbuilders on Tuesday, December 17, 
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position, already becoming alarming owing to the 
sinkings by mine and unrestricted submarine attack, still 
more acute ; and the American International Shipbuild- 
ing Corporation was formed. This in a powerful corpora- 
tion, backed by a Government which had pledged itself 
to win the war, was invested with almost unlimited 
powers to take over ships under construction for allied 
and neutral owners, and to build up a fleet of transports 
to = utmost limits of American po 
rogramme map out was & one, an 
included not only the Poitaine of ships, but also the 
creation of new shipyards. An addition to the world’s 
ocean shipping of 14,715,000 deadweight tons was to 
be made within three years. This, in a country whose 
shipbuilding returns up to 1914 were comparatively in- 
significant, was rather a large commitment. When it 
is remembered that, in that year, the output was not 
more than 450,000 tons, the boldness of the programme 
and the possibility of its fulfilment passes belief. 

At all events, the immediate result was to stimulate 
the industry still further, and to encourage an abundant 
flow of fresh capital into this promising channel. The 
authors, in the course of their investigation, and owing 


and | to the limited time at their disposal, were only able to 


touch the fringe of the great array of new shipyards 
which were springing up on both shores of the North 
American Continent ; but what they saw confirmed them 


their arrival at New York, was 


bye ago 
cussed, and 


they must confess they viewed the! prospect 





ion | Fore River 
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vessels. Three vessels per week will be launched from 
this great yard ; that is to say, three ships per slip per 
annum. It was subsequently learnt that this was the 
task every shipbuilder in the country was setting himself. 

On visiting Boston, the authors noted that the great 
Fore River Shipbuilding Corporation, which forms one 
of the p of large shipbuilding concerns controlled 
by the Bethlehem Steel Corporation, was proceeding with 
large extensions, two large new berths having just been 
completed. This concern had also just commenced 
operations on new ground outside Boston, where an 
extensive new yard was to be laid down, and a p 6 
of destroyer building started without delay. A contract 
for 50 destroyers had just been taken, and delivery of 
these had been promised within the space of two years. 

At these works, in which fully 10,000 men are employed, 
the authors obtained their first insight into the methods, 
and some knowledge at first hand of the 
machinery and appliances which make it possible for 
the American shipbuilders, in these times of great oppor- 
tunities, to make good. Everything that can be done to 
av the work outside, and every appliance that 

work easy and reduces manual labour to the 
minimum, is here very much in evidence. This applies 
especially to the steel working department, the thorough 
equipment and organisation of which contributes so 
much to the success of every shipyard. : 

The mould loft in this yard (as was observed in all 
American shipyards) might properly be termed the 
thinking de ment for the steel workers. At the 
ard, in this building, measuring 600 ft. by 
100 ft., from 50 to 100 men are at work, producing in 
wood or every detail of the ships’ structure, down 
to ten eel tae, The work to be done by the steel 
workers is thus made so simple that the merest novice 
can mark a plate or bar with the greatest ease, experi- 
enced supervisors looking on and checking the work as 
it The steel workers’ shops, or “ fabricating ” 
shops, as they are called in America, differ in many 
respects from those in British shipyards. The different 
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shops are divided into plate and le-working bays. 
Overhead engine shop cranes run nee end to end, A 
wall cranes also run along each side of each bay. Punch- 
ing and shearing machines are along each side, 
material being moved easily from one to the other, thence 
to the countersinking, planning, and scarphing machines, 
and to the rolls when required. At the Fore River 
Works, the authors saw the Lysholm punch table at 


was without delay constructed, and is now at regular| winch and long lead of wire 
i does | first-c 


work at the shipyard at Londonderry. Space 
not permit of a detailed explanation ‘ol thie machine.* 
The di (Fig. 1) will give a more accurate im- 
pression of it at a glance, than would a detailed descrip- 
tion. The introduction to British shipyards of these 
punch tables, which can be fitted to o nc 


punching appliances 
machines, will, it is confidently believed, be only a/ the vexed problem of the dilution of labour in 
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work for the first time, and subsequently found that this 
mirable mechanical device was being introduced 
largely into the majority of the shipyards of America. 
With this machine, the largest plate is punched more 
| ey and accurately by an unskilled man seated in 
ront and operating a lever with each hand and a contact 
with his right foot, than is usually done at home by a 
skilled plater and seven to nine helpers. Indeed, on 
seeing this machine at work, the authors were so much 
impressed with it and the possibilities it opened up, 
that they at once got into communication with the 
owners of the patent, from whom detailed plans were 
obtained, and on their return home one of these machines 
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matter of time, and will help materially not only to 
eliminate bad or careless punching, but will also con- 
siderably reduce cost. 

Material moves rapidly through the shops into the 
1 assembling space at the of the building berths, 
a is there riveted where practicable and into 
position by overhead cranes running on gantries. The 
overhead crane is s familiar feature in the majority of 
American shipyards. Not a single pole derrick with ite 


*(The Lysholm traversing plate punch was illustrated 
and described in Enarneerinc of December 14, 1917, 
page 641.—Ep. E.] 








working departments in the old country would have 
toatl less ye Nee Baw would Lave lt been 
as easy 0 on, comparatively Be 
was the case in the engineering trades when the over. 
mands for munitions of war opened the eyes 

possibilities of the case. 
The next. yard visited was that controlled by the 
Vickers interest at Montreal. This yard, which is situated 
in a district where, for about four months in the year, 


the St. Lawrence River is frozen, has accounted for a 


war. 
A uni and feature in this is the 
counpictely enclosed’ building berth Fd ese Te of 
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winter. 


these) heated by means of hot air during the lo 
© ship- 


A great feature to be in store for this 
peli meng lg ich it is believed will repay Messrs. 
ickers for their enterprise in establishing it here.* 

Ottawa was next visited, and here the authors had the 
pleasure of meeting at the offices of the Canadian Muni- 
tions Board, Colonel Gear and some of his principal 
colleagues, with whom they had the privilege of exchang- 
ing views, and from whom they gleaned a great deal of 
information regarding the _—— plans of this Ministry 
for enlarging shipbuilding resources of Canada, and 
adding to the world’s tonnage in steel and wooden ships. 

Toronto, Collingwood, and Port Arthur, visited in turn, 
were busily engaged upon a large programme of small 
war craft of the trawler type ; and whilst each place 
seen contributed materially to the valuable data in course 
of collection, space will not permit of entering as fully 
into descriptions of these places as would, under other 
circumstances have been preferable. 

Vancouver, B.C., was reached early in November, and 
in this out-of-the-way and altogether unlikely place for 
steel shipbuilding to be carried on profitably, the authors 
were agreeably surprised to find a large new .\y~ 
in full swing. This yard was started late in 1916 by 
an enterprising firm of structural engineers, who, finding 
business in their own particular line at a serious discount, 
owing to the war, were endeavouring to establish here 
a shipbuilding business on a fairly large scale. The 
works at the period of their visit were almost completed, 
and four 9,000 tons deadweight vessels were on the 
stocks, in Various stages of construction. Five building 
berths only were prepared, overhead cranes had either 
been completed, or were in course of erection over 
these slips. A large new boiler shop was almost ‘ready for 
use within the yard boundary. 

Victoria, B.C., was next visited, and here the authors 
inspected some of the wood shipbuilding yards which 

lately sprung up all along the Pacific Coast. The 
opinion formed, however, after visiting these places and 
d ing the tter with various people interested in 
the subject was that the wooden ship is only a war 
> and that it has no future. 

he Seattle shipyards gave the authors their first 
glim of the amazing rapidity with which the people 
on the Pacific Coast have accomplished great aie mn 
shipyard development, and also in actual shipbuilding 
As far as steel shipbuilding was concerned, Seattle before 
the outbreak of war was more or Jess moribund. But, 
undeterred by the enormous distances over which supplies 
had to be transported, and the scarcity of skilled labour, 
seven or eight new shipyards had been laid down within 
the last two years. As an example of what was being 
done here, one firm alone had started to lay out a new 
shipyard in February, 1916, and when this place was 
visited, this yard (with five berths) was in full swing, 
and had actually prepared all the material on the spot, 
and built and launched eight 8,000-tons deadweight 
steamers, and two 9,000 oil tankers. On the stocks were 
five vessels in various st , and it was expected that 
before the end of 1917 another 10,000 tons oil tanker and 
another 8,000-tons cargo steamer would be launched. 
These launches. it was subsequently learnt, had actually 
taken place. The other visited at Seattle, whilst 
not doing quite so me 5 in the record-breaking line, 
were all ar. bent on emulating this fine example. 

Portland, Oregon, in turn, could show two thriving 
shipyards to her credit, both, like the yard at Vancouver, 
owned and controlled by steel structural engineers. 

The magnificent shipyard at San Francisco it was 
found, was working at high pressure, turning out a 
variety of craft, including war ships, oil tankers, and 
cargo vessels. The fine new yard at Alameda, laid down 
by the same interests as those controlling the Union Iron 

orks, namely, the Bethlehem Steel Corporation, was 
also visited, and here also a large business was being 
carried on under almost ideal climatic conditions, and 
with the finest plant that could be collected. 

Los Angeles was the last place of call on the Pacific 
Coast, and here the authors visited another of the many 
new yards brought into existence since 1916. This place 
was very much like those visited at Seattle and Portland, 
and laid down on almost similar lines. 

It was noticeable that, in the Pacific Coast yards, out- 
side of San Francisco, the plant and buildings were not 
of an expensive order. They were at the same time very 
serviceable, and the American love of labour-saving 
appliances, was, even in moderately equip yards, very 
much in evidence, Even when in small British yards 
cheap pole derricks would be used for lifting material 
on board ships on the stocks, on the American side a 
very serviceable but inexpensive aerial transporting 
device was found over every ship. This consisted of two 
plough steel wire ropes stretching from end to end of 
each berth, and extending from 100 ft. to 200 ft. ahead, 
thus leaving a clear space at the head of each slip for 
assembling purposes. aerial wires were supported 
ny wood poles rising 100 ft. from the postin level. 

rolleys ran overh and were opérated by winches at 
the head of each berth. The work done by these aerial 
transporters was quite good, and general satisfaction with 
the arrangement was expressed by the majority of super- 
en the San F ards, the arrange 

the rancisco yi “ ments general! 
are on a more elaborate and costly scale, but not nf 
elaborate nor so costly as those on the eastern seaboard. 

From the moment the material enters the yard, until it 
arrives finished and ready for erection at the ship, it 
moves methodically and easily from — to point. The 

fully designed ; 





transporting appliances are care’ : 
stack-yard and marking shop, platers’ shops, assembling 

ie fully illustrated description of the works of 
Canadian Vickers Limited = in our issue of 
October 11 last (vide page 395 ante). Ed.E.] 





an 
the | to doubt the ca - 4-4 the American shipbuilder, 
emgugia in 


space, and building berths all have their special liftin 
and transporting appliances. The building berths on 
served by means of 5-ton jib cranes, two on each side 
of each berth running on steel gantries. Work proceeds 
ight and day in three shifts of 8 hours each, and three 
ordinary cargo vessels and oil tankers of 8,000 to 10,000 
tons deadweight are launched from each slipway every 
twelve months. Every shipbuilder in the United States 
appears to have made this his rule, namely, to launch 
ye vessels per year from each berth, and some are 
actually doing it at the present time. 
ing overland and breaking the journey at Chicago, 
Detroit was visited and one very interesting lake yard 
was inspected. Lake freighters, 600 ft. long and of 
10,000 tons deadweight were seen on the stocks or at the 
finishing wharf. Erecting facilities were here seen at 
their best, very large “‘T”’ shaped cranes spanning 
each berth. 

Returning to New York, visits were made to Newport 
News, Baltimore, Philadelphia, and Chester. Very large 
extensions were being made to the yards at Newport 
News and Philadelphia, and at Baltimore a large new 
yard was nearing completion. 

The Sun yard at Chester was finished, and five vessels 
in various stages were being pushed rapidly forward. 
The making of the new yard at Baltimore had only been 
started in Saly, 1917, and in December four ships had 
been i , ® large finishing wharf was almost com- 
pleted, the necessary offices and workshops were within 
a week or two of finishing, and the first keel was to be 
laid down early in January, 1918. The fine yard at 
Chester had been commenced in July, 1916, and by 
December, 1917, the yard was completed, and it is easily 
one of the best laid out and equipped in the United 
States. The authors formed the opinion of this yard 
that the designers of it had studied all that was worth 
studying in the best yards in the United States, and had 
been granted a very free hand in working into their 
scheme, all the best features of other yards. The result 
was an excellent combination, making for quick and 
cheap work everywhere (see Figs. 2 3, page 741). 

A detailed description of this yard may be of interest. 
All the buildings have been so designed and placed that 
when extensions become necessary, little difficulty will 
be experienced in carrying these out. The power plant 
is housed in a large brick building, the usual transform- 
ing plant and switch boards are here, so also is the air 
compressing plant. Four compressors, each giving 
2,500 cubic ft. of free air per minute were already in- 
stalled, and preparations were well forward for another 
compressor being placed in position, giving 5,000 cubic 
ft. of free air per minute. A special store and workshop 
had been provided for pneumatic tools, and the necessary 
machine tools for carrying out repairs were here pro- 
vi . 

About 1,200 ft. up from the river frontage, and in 
close proximity to the railway siding, where all steel 
material is stacked, a large two-storey building has been 
erected, 600 ft. long and 100 ft. broad. 'The ground floor 
is used as a marking shop, a section at the end being 
used at present as a smithy. The upper storey is the 
mould loft. Over the marking shop, two engine shop 
cranes run the whole length. Every plate and bar is 
here laid out and marked, and does not leave this place 
until the machines in the fabricating shops are ready to 
receive it. These fabricating shops, three in number, 
are placed at right angles to the marking shop, and 
measure 400 ft. by 100 ft. each. One shop is devoted 
to heavy plates and another to light plates, and the third 
to all sectional material. Ten of the Lysholm punch 
tables mentioned at the beginning of this paper are at 
work in this place, and give the greatest satisfaction to 
all concerned. At the lower end of these three shops, 
a large assembling shed, 600 ft. long and 100 ft. in 
breadth, runs — to the marking shop. In this 
assembling shed a vast quantity of finished material 
can be stored ready for the ship, and a great amount of 
riveting work is also done here. Bulkheads, sides of 
casings, deck girders, deck-houses, hatches, &c., are all 
riveted here, and handled easily by the two overhead 
cranes which run from end to end. Each of the five 
slipways at present formed run at right angles to the 
assembling shed. They measure 600 ft. long by 100 ft. 
in breadth, and are each served by two 15 tons and two 
20 tons overhead cranes. The cranes within the assemb- 
ling shed carry material to the large doorways facing 
each slip, and from there the cranes over the berths 
transport with the greatest ease and with the minimum 
of attendance, even the largest and heaviest riveted 
we to its place on the ship. Everything has been 

esigned to make work easy and interesting. The large 
plating squad with its gi of helpers isunknown. Each 
man does his own job, and is paid for it according to its 
value, or to the value at which his services are appraised. 
Work goes on ramones he shifts, day and night, three 
shifts of eight hours each being the general rule. 

The labour ition is not a difficult one. There are 
no lines of demarcation separating one trade from 
another, and no hard and fast rules laid down to prevent 
men entering a trade after reaching a certain age, or to 

revent men from transferring their services from one 
partment which may not suit them to another which 
may be more congenial. Wages are good, and men 
seem to be satisfied. Working costs are necessarily high 
at present, owing to the enormous — being exerted 
to produce new under difficulties, but with the 
excellent facilities provided, and the organisations which 
are being built up, there does not appear to be reason 
and 
the men ind , to turn out good work 
on @ competitive basis when old competitive days 
return. 

America is undoubtedly establishing a shipbuilding 

industry in these days of stress which, if she <4 desires, 





may go a long way to make her a great maritime power. 
It is estimated that at the present moment there are close 
on 900 shipbuilding berths either finished or under con- 
—— all round her Mg on - 

programme of the Emergency Fleet Corporation 
provides for the —s role po steam vessels for 
passenger, cargo, oil carrying refrigerating purposes, 
ranging from 5,000 to 12,000 deadweight each. The 
aggregate deadweight tonn will be, as previously 
stated, 14,715,000, comple during the three years 
1918, 1919, and 1920. The expenditure provided for 
these three years (1918, 1919 and 1920) amounts to the 
sum of 1,000,000,000/. sterling. 

The number of workmen engaged in shipbuilding in 
American yards in July, 1917, was 45,000; a year later 
there were 300,000 men engaged in the shipyards alone, 
and 250,000 in allied trades. It is expected that by 
1920 there will be close upon 1,000,000 men engaged in 
the shipbuilding and accessory trades. 

To the question, what will America do with the large 
mercantile fleet she is building when the necessities of 
the great war have been overcome, the reply of the 
American is that a great carrying trade is being planned 
between North American ports on the east and on the 
west coasts and South America, Central America, Russia, 
China, Japan, and Australia, and doubtless the enormous 
expansion of the world’s trade which must take place 
when the last and greatest of the world’s wars has ended, 
will provide ample scope for American enterprise, and 
at the same time leave our own shipbuilding and carrying 
trades in the same strong position, if not in a stronger one, 
than they enjoyed before the war. 

The authors would like to say that it might be as well 
if shipbuilders, and also the shipbuilding trade unions in 
Great Britain, were to pay very close attention to what 
is being done on the other side of the Atlantic and not 
to be chary in ruthlessly scrapping old practices, hoary 
traditions, and out-of-date methods and machinery 
where the advantages to be gained are obvious. British 
manufacturers in other fields of industry have found it to 
their advantage (sometimes after long hesitation that 
nearly cost them their best markets) to learn something 
from the American manufacturer, and why not the 
British shipbuilder ? 

In conclusion the authors wish to gratefully acknow- 
ledge the invariable kindness that they received wherever 
they went, and to express their thanks to all principals 
and officials at the shipyards who received them always 
with the greatest courtesy, gave them every facility of 
inspecting the shipyards, and affording them all possible 
hospitality. 





Tue SHantunG Iron Mine.—The Japanese Govern- 
ment, says The London and China Telegraph, has definitely 
decided to place the development of the Chin-ling-chén 
iron mine in the hands of the mining department of the 
Shantung Railway instead of concluding a contract for 
this purpose with a private concern. The Chin-ling-chén 
mine is located 5 miles off the Shantung Railway, 
180 miles from Tsingtau. Published analyses of the ore 
in the time of the German occupation gave the iron 
content at 65 per cent., manganese 24 per cent.; with over 
100,000,000 tons of ore present. Preparations had been 
made by the German authorities to erect two blast fur- 
naces 11 miles from Tsingtau for the reduction of this ore. 
The Seito Shimpo states that 50,000 tons of ore will be 
excavated in 1918, 150,00v tons in 1919, and 300,000 tons 
annually thereafter. The expenditures are estimated as 
follow: Construction of branch railway, 125,000 dols. ; 
new ore cars, 450,000 dols.; five locomotives, 325,000 dols.; 
houses and equipment, 75,000 dols. ; wages and miscel- 
laneous expenses, 75,000 dols.; total, 1,050,000 dols. 
The land for the branch railway line, according to local 
report, has been purchased from the Chinese owners, but 
permission for the construction of the line is withheld 
by the Chinese Government. 





Bie Mercury-Vapour RectTiFiers.—A plant of largest 
size mercury-vapour rectifiers was installed two years 
ago by Messrs. Brown, Boveri & Co., of Mannheim, in 
the small town of Hirschberg, in Silesia, to replace the 
old rotary converters. According to J. Obach (Elektro- 
technische Zeitschrift of October 17 and 24, 1918) the plant 
operates very well, although there were some troubles 
in the first months. The town receives three-phase 
currents of 10,000 volts from the provincial electricity 
works. These currents were transformed into continuous 
currents of twice 220 volts by rotary converters, the 
conversion efficiency being 0-85 per cent. at full load and 
0-65 per cent. quarter load. Batteries were further 
wanted to take the peak load, and in 1913 the losses in 
batteries, cables and meters amounted to 19-5 per cent., 
and the total losses (partly borne by the average load 
being only 75 per cent.) by the town to 45 per cent. 
When an enlargement became necessary various modifica- 
tions in the system were proposed, but mercury-vapour 
rectifiers of the Hartmann-Schafer type were finally 
adopted, although there was little experience available 
with large-size apparatus of this kind. The three 
cylinders, each working with 48 «ilogs. of mercury, deal 
with currents of 750 kilowatts. @ mercury is con- 
tained in the lower portion of the cylinders, while the 
cooling devices for the electrodes are in the upper 
portion, on the top of which the arc-striking device is 
mounted. The anodes are of iron and suspended from 
a ring; @ vacuum of 0-005 mm. of mercury, measured 
° a gauge, is maintained _ = cylinders. 

cooling is necessary to prevent loss me ; 
these Seiae amounted altogether to 1-8 kilogs. in the 


first half-year, and the average efficiency of the con- 
version is said to exceed 90 per cent. 
clear what this efficiency signifies. 
considered very successful, however. 


It is not quite 
The installation is 
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NOTES FROM THE NORTH. 
Guascow, Monday. 

Scotch Steel Trade.—In this, the last full working 
week of the year, every endeavour is being made by 
steelmakers, as well as by those in the associated branches 
of industry, to “‘clear the boards’ of all arrears of 
work, so far as this lies in their power. Apart from 
this activity, the’position remains, practically, unch 


were instructed that tor two days before the holidays 
they must not send certain grades of fuel that could 

utilised for house gas and railway purposes, into the 
munition or industriel works. rehants have been 
complaining bitterly of the scarcity of domestic fuel, 
and instructions have -_ out limiting the supply to any 
customers up to the close of the year, to 5 cwt. at one 
time. As, however, the holidays at the works will be 





A 
It is evident, however, that gradually the firm hand of 
control is being removed, although it is well known that 
some considerable time must elapse before manu- 
facturers can possibly enjoy that freedom of action 
which was theirs in pre-war days. Even already, in 
some cases, it has been deemed advisable to drop the 
priority certificate, but nothing definite must be assumed 
from this fact. Orders are plentiful, alike from home 
and overseas customers, but meantime steelmakers are 
giving their first and best attention to the home con- 
sumer, who, of necessity, has been sadly neglected 
during the past four years or so. The pressure for 
delivery, naturally, is intense, and likely to continue, 
because the growing demands from export consumers 
cannot long be neglected, whereas at the moment only 
wae limited shipments are being put through. Ship- 
builders are in the market for large supplies of steel 
plates, sections and sizes, and this class of work will 
be much in evidence for some time to come. Steel for 
constructional purposes is also greatly in demand. 


Malleable Iron Trade.—In the malleable iron trade 
there is no lack of good business, although makers are 
already on the hunt for orders, alike from old and new 
customers. The mills are actively employed, mainly, 
of course, on rollings for home consumption. Export 
is still slow of coming in, even at the revised rate of 
187. 108. per ton, as against that of 201. recently fixed. 
It may be that certain consumers are holding-off in the 
expectation of obtaining some chance commitments 
from Canadian or American sources, while others again 
whose requirements are of an urgent nature, are obliged 
to fix up at the ruling rate. 


Pig-Iron Trade.—The output of pig-iron is fully 
maintained, producers getting rid of every ton with 
the greatest expedition, hematite, in particular, being 
much in demand. While export is still rather limited, 
the home trade is practically booming and is at the 
moment, the safest and best ‘“‘line,’’ according to the 
makers. At present prices, they are not anxious for 
much overseas’ dealing. The development of export 
will come whenever transport difficulties have been 
satisfactorily overcome, but even as things are yet, 
there is little inducement for trade, and makers are 
quite content to wait for better opportunities. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Monday. 

Iron and Steel.—Business is gradually resuming normal 
conditions. There is not a great amount of unemploy- 
ment. Women labour has to a great extent been shed, 
btu there are much the same number of men and boys 
engaged as during the war. Overtime, Saturday after- 
noon and Sunday labour, however, has almost entirely 
disappeared, along with the abnormal earnings of 
operatives. Workmen on the whole are aetepting the big 
reductions with good grace, and grumbling is rare. In 
the crucible steel departments there is considerable 
depression. There was a falling-off during the closing 
weeks of the war, and this has since been accentuated. 
At the moment the furnace capacity is considerably in 
advance of the demand. As a rule furnaces have set 
down for two weeks for the Christmas holidays. Many 
of the large open hearth furnaces are stop owing to 
work not having come to hand to replace the shell steel 
contracts cancelled at the cessation of hostilities. Over- 
seas inquiries for constructional steel have not fructified 
owing to the confusion consequent on the anticipated 
advance in prices. The withdrawal of subsidies on iron 
and steel is having a serious effect on the export trade, 
but makers state that while fuel rates remain at their 
present level it will be impossible to reduce selling prices. 
New business in machinery of every character is finding 
good work for steel-making plants, and the heavy iron 
foundries are well supplied with work. A steady business 
is anticipated in oak yay stecl for both rails and rolling- 
stock. Rustless steel is likely to become a feature 
in the manufacture of agricultural na garnae e when 
the inflated prices, caused by the limi supply on the 
market, have become normal. Early in the war this 
steel was commandeered for use in aeroplane parts and 
for other purposes where strength and durability com- 
bined with a non-rust quality, were invaluable. It has 
now been released from control, and already plans are 
in operation for its introduction into numerous parts 
of agricultural machinery and other ——S which are 





ec ably longer than at the pits, considerable relief 
is anticipated early in the New Year. The call for gas 
fuel is urgent, and instructions have been given to 
collieries to give preference to these works in the matter 
of deliveries. Slacks are in request at maximum 
rates. Quotations :—Best branch handpicked, 27s. to 
28s.; Barnsley best Silkstone, 27s. to 27s. 6d.; Derby- 
shire best brights, 25s. to 268.; Der! ire house coal, 
228. 6d. to 238. 6d. ; best nuts, 228. 6d. to 23s. 6d. ; 
small nuts, 21s. 6d. to 228. 6d.; Yorkshire hards, 22s. 6d. 
to 23s. 6d.; Derbyshire hards, 21s. 94. to 22s. 9d. ; best 
slacks, 188. to 198, ; seconds, 16s. to 18s.; smalls, 13s. 
to 14s. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.LessroveH, Monday. 
The Cleveland Iron Trade.—As is usual at this season 
of the year business is practically suspended. With the 
local consuming works closed, home deliveries of pig-iron 
are small, and as the blast-furnaces are running as usual 
stocks of pig-iron promise to accumulate to some extent. 
Shipments both coastwise and foreign are on a very 
limited scale. France is absorbing the great bulk of 
the exports. No licences are being issued for shipment 
to neutrals. For home consumption, No. 3 Cleveland 
pig, No. 4 foundry, and No. 4 forge all stand at 
95s., and No. 1 is BOs, ; and for export No. 3 and the 
lower qualities are 145s. and No. 1 is 150s. 


Hematite Iron.—Demand for East Coast hematite is 
also checked by the stoppage at consuming works, and 
the position in this branch is consequently somewhat 
easier, but conditions are still such that it is considered 
necessary to continue the system of official control of 
distribution. Mixed Nos. are 122s. 6d. for home use 
and 172s. 6d. for export. 


Manufactured Iron and Steel.—Local finished iron 
and steel works are closed for a fortnight, the decision 
to take a longer holiday than usual being | ly due to 
the coal shortage, but advantage will be taken of the 
suspension of Operations to carry out long overdue 
repairs and renewals of plant. There is plenty of work 
available for next year, and prospects are bright. To 
home customers the following are — the principal 
market quotations :—-Common iron bars, 141. 10s. ; steel 
ship, bridge and tank plates, 11/. 108.; steel angles, 
112. 28. 6d. ; steel boiler plates, 12/. 10s. ; chequer plates, 
13l.; steel joists, 111. 28, 6d.; heavy sections of steel 
rails, 101. 17s. 6d. ; and steel billets, 107. 7s. 6d. to 111. ; 
whilst export quotations include the following : Common 
iron bars, 20/.; steel ship, bridge and tank plates, 
161. 198. ; steel angles, 161. 2s. 6d.; steel boiler plates, 
171. 10s, ; chequer plates, 181. ; stecl joists, 16/. 28. 6d. ; 
heavy steel rails, 15/. 10s. ; and steel billets, 13/. 10s. 
to 15l. 


Foreign Ore.—Enlargement of business in foreign ore 
is looked for early in the new year, though consumers, 
have rather large stocks, and imports against current 
contracts are coming forward well. 


Coke.—Pressure for delivery of coke to the blast 
furnaces is somewhat easier, most pig-iron producers 
having, it is understood, —t received supplies 
sufficient to see them over the holidays. Average 
furnace coke keeps at 33s. at the ovens, and quality low 
in phosphorus is 35s. 6d. at the ovens. 








NOTES FROM THE SOUTH-WEST. 

Carpirr, Monday. 
The Local Markets.—The shortage in the supply of 
coal is as acute as ever ; indeed, at the t t 
it is even more accentuated than it has been during the 

past few weeks. This is accounted for by stop da 

occasioned by the signing of the armistice and t' 
General Election together with the Christmas holidays. 
The pressure on the collieries is, therefore, unrelieved, 
and with outputs unsatisfactory, the position of salesmen 
is embarrassing, with very little prospect of, at any rate, 
immediate improvement. The shortage at present applies 








to every class of coal on the market, and stocks are 
simply denuded. The t of t in the dock 
is silt heavy, notwithstanding the diversion of 


ve 

shipping. ow vessels, moreover, are loaded, but have 
been kept from sailing —— the boisterous weather. 
A new feature on the market is the shortage in the 
supply of pitwood; this is largely attributable to 
w 





especially subject to corrosion. Inquiries 

makers of implements such as spades, hoes, forks, 
rakes, and shovels, furnish very encouraging reports. 
Now that manufacturers have been released from the 
harassing conditions which were necessary during the 
war, orders are pouring in from all overthe world. Firms 
dealing with Spain and the Spanish-speaking countries 
of South America state that they have sufficient work 
in prospect to run their factories for many months to 
come. Those who have specialised with the East have 
booked good orders from Colombo, Ceylon and South 
India. Generally, there is a quickening demand from 
the home and Colonial markets. 


South Yorkshire Coal Trade.—The general stoppage 
at the pits for the Christmas holidays has been four 
days. During the previous week there was the usual 
heavy demand from works to tide over the vacation. 
So serious has been the shortage, however, that collieries 


seas —s from the Bay have also been ve 


ther conditions —_ such as to cause a considerable 
falling-off in deliveries from inland sources, while over- 
scarce. 
Here and there collieries are fairly well stocked, but in 
the majority of cases the available supplies are so small 
that fears are entertained that production of coal may 
be adversely affected. The authorities, however, are 
cognisant of the situation, and a strong effort is being 
made to secure an immediate improvement. 

N 
insufficient to meet even the demands of the authorities, 
and inland requirements, while shipments are further 
handicapped by the comparatively reduced outputs. 
There are, therefore, still heavy detentions of shipping 
awaiting cargoes, and practically none is released for 
export on private account. There are plenty of inquiries, 

to + 








but the authorities are not in a posit any 
supplies. 


ewport.—The supply of Monmouthshire coals is| desc 


The Threatened Coal Strike.—As the result of another 
conference of miners’ delegates, followi the refusal 
of the Executive Council of the South Wales Miners’ 
Federation to tender notices in support of a demand for 
the dismissal of the lower-grade officials at the Bedwas 
Colliery, a strike has now been averted. The decision of 
the previous conference, after an animated exchange 
of views between the leaders and the delegates, was 
reversed at last Thursday’s conference. The reversal of 
the decision, however, was only carried on a “card” 
vote (each “card ’’ representing 50 members), by 1,488 
to 1,213. Still, the result is satisfactory as far as it 

, and praise for the continuance of peace is to be 
i ly attributed to the strenuous fight put up by the 
Right Hon. W. Brace (the ex-Under-Secretary for 
Home Affairs) in defence of the attitude and action of 
the leaders. 


Demobilisation of Miners.—The South Wales miners 
are now being released at such a rate that at least 
temporary unemployment seems almost inevitable. A 

ial meeting of the Welsh Coal Board was held on 
iday, with the result that a demobilisation scheme 
was mutually agreed upon between the “—_ and 
the workmen’s representatives. Under this scheme 
a strict oversight is being apes y for in respect of every 
discharged soldier or sailor, and a central exchange is 
set up at Cardiff for dealing with all questions arising 
out of the working of the scheme, the main object of 
which is to secure employment to the discharged men 
as expeditiously as possible. 

Reduced Hours of Surface Workmen.—An agreement 
was entered into between the respective parties at the 
meeting of the Welsh Coal Board on Friday in connection 
with the curtailment of the hours of surface workmen. 
It was agreed that the hours should now be 49 hours 
_ week of six working days, exclusive of meal times. 

t is further provided that the reduction of hours is 
not to affect wages, and that the fixing of the hours 
is not to affect those men who may at present be working 
less than the number of hours indicated. 


A Prospective New Demand.—At a meeting of the 
Executive Committee of the South Wales Miners’ 
Federation, held on Saturday at Cardiff, there was forth- 
coming a hint as to the prospective policy of the federa- 
tion. This will include a demand for the establishment 
of a six-hour day. Although the matter was not fully 
entered into, it was understood that the view taken was 
that employment could not be found on the South Wales 
coalfield for all the miners that will be eventually 
demobilised unless there is brought about a curtailment 
of hours. It would also seem that the Miners’ Federation 
will make a determined attempt to do away with the 
principle of piece work which at present governs the 
wages of the coal hewers, timbermen, &c. the event 
of this new policy being formulated—and there seems 
every probability that it will be—the men’s proposals 
will certainly meet with st opposition on the part 
of the employers, and may leed to a sharp conflict later 
on between the two parties. 





Crment.—The Secretary of the War Office announces 
that the control of distribution of cement by the War 
Office by means of priority certificates has been brought 
to an end. Manufacturers and merchants are now at 
liberty to execute orders without any form of certificate, 
provided that in all cases priority is accorded to Govern- 
ment orders. The export of cement will continue to be 
governed by the necessary export licences, as heretofore, 





1,000-ron ConcreTE BarGr LAUNCHED AT WARREN- 
POINT.—The first concrete ship built in Ireland has 
just been most successfully launched from the yard of 

essrs. J. & R. Thompson, Limited, of Belfast and 
Dublin. The vessel is one of several sea-going barges 
and steam tugs under construction on the Mouchel- 
Hennebique system of ferro-concrete for the Ministry 
of Shipping. 





REMOVAL oF RestTRIcTIONS ON Motor Cars.—The 
Board of Trade announce that the Motor Spirit Restric- 
tion Orders, the operation of which has been suspended 
until January 10, will be revoked entirely as from that 
date. Licences to obtain motor spirit are issued under 
the Finance Act, 1916, and the licence system must, 
therefore, remain in force. As previously announced, 
however, the Petrol Control Department is prepared to 
issue licences to new eee and to increase the 
quantities allocated to existing licence holders, and will 
endeavour, as far as possible, to meet all reasonable 
requirements. 





BENZOL AND OTHER CHEmIcALs OrnpDERS. PLATINUM 
Orprer.—The Minister of Munitions has suspended until 
further notice the following Orders :—Benzol and 
Naphtha Order, 1917, which controlled crude benzol, 
crude naphtha and light oils. Naphtha Order, 1917, 
which controlled crude solvent naphtha, solvent naphtha 
and heavy naphtha. Tar (Coal) and Water Gas er, 
1917, which controlled coal tar and water gas tar. 
Chlorine and Chlorine Compounds Order, 1918, which 
controlled elementary chlorine and chlorine compounds 
including bleaching er, sodium hypochlorite and all 
riptions of chlorine bleach liquor. Acetic Acid Order 
1917, and Acetic Acid (Extension) Order, 1917, which 
controlled glacial acetic acid and acetic acid of all 
strengths. Until further notice, grey acetate of lime and 
acetone cease to be specified'as war material. The 


Minister has also suspended until further notice the 
Platinum Order, 1915, and the Platinum Metal Order, 





1916, which prohibited purchases, sales or dealings 
without a permit. 
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4-TON DROP HAMMER PLANT AT THE LONDON AND NORTH- 


WESTERN RAILWAY WORKS, CREWE. 


MR. C. J. 


BOWEN COOKE, M.INST.C.E., CHIEF MECHANICAL ENGINEER. 


(For Description, see Page 736.) 
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Tue 4-Ton Drop HAMMER. 











ENGINEERING, DecemBer 27, 1918. 


4-TON DROP HAMMER PLANT AT THE LONDON AND 
WESTERN RAILWAY WORKS. CREWE. 


MR. C. J. BOWEN COOKE, M.INST.C.E., CHIEF MECHANICAL ENGENEER. 
(For Description, see Page 736.) 


PLATE LIil. 


NORTH- 





50-Cwr. Steam HAMMER FOR RovuGHtIne Down ForGINGs. 
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ROAD TRANSPORT. 


Untit the dawn of the present century French 
roads were recognised as being the best in the 
world. Excellently engineered and admirably 
well maintained they constituted a model for most 
countries. Moreover, owing to their centralised 
organisation the disappearance of traffic from the 
roads which arose with the development of 
railways was not made an excuse for neglect as it 
was in this country, where the control was vested 
wholly in the local authorities. Had it not been 
for the advent of the motor car the French highways 
would no doubt have maintained their pre-eminence, 
but an organisation perfectly adapted to the known. 
and normal is often, owing to its very virtues, some-, 
what handicapped in dealing with novel and un- 
expected conditions. Our own system of providing 
for the control and maintenance of our highways 
was in some regards somewhat chaotic, but it 

at least one very great advantage when 


the introduction of motor traffic made manifest the 


defects of all hitherto ised systems of road 
construction. The multiplicity of road authorities 
and the absence of any central control brought about 
the condition that many capable men were able to 
initiate and carry out experiments on new methods 
of road making, without the necessity of appeal to 
some high and more or less inaccessible official who 
after the manner of his kind, would be far more 
concerned “in preventing waste by overlapping 
than in discovering a speedy solution of the very 
pressing problem in hand.” Here there was over- 
lapping in plenty, and many minds were accordingly 


| brought face to face with similar facts, with the 
‘result that as stated by the Roumania delegate 


at the International Roads Congress of 1913, Britain 
led the world in the matter of constructing roads to 
meet the new conditions. As Colonel R. E. Cromp- 


ton pointed out last week in his presidential address 
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maintenance, and at the same time the roads have 
had, on behalf of the army, to carry an unprecedented 





amount of heavy motor traffic. Nevertheless, whilst 





in certain districts the damage done has been very 
serious, other highly travelled roads have borne the 
strain well. In particular, Colonel Crompton 
mentioned the main roads of Kent and Surrey, 
where the most improved surfaces have been laid 
down. He instanced in this connection the main 
road from London to Folkestone, where the military 
traffic has been abnormally heavy, yet the county 
surveyor is able to report that very little has had to 
be spent in maintaining the surface during the past 
four years. Moreover, in the open stretches (where 
not enclosed by houses) the improved road surfaces 
have turned out to be practically self-cleansing by 
the natural rainfall. With water-bound macadam 
very different results are observed. With these 
at points where the traffic has worn the crust thin, 
the road loses its key, the stones become loose and 
roll over with a consequent marked increase in the 
rate of wear. 

It has, however, to be admitted that roads with 
a bituminous binding have been far from uniformly 
successful. In the early days of waterproofed roads 
the practice was to spread the metal by hand and 
to roll it, after which the bituminous waterproofing 
composition was applied through spreading nozzles 
and the surface re-rolled. In this way a road crust 
was obtained which was waterproof, and the stones 
embedded in the binder appeared to be sufficiently 
firmly held in place to resist the effects of the traffic. 
This type of road crust, Colonel Crompton observed, 
failed as time went on to maintain its level surface. 
Undulations or waves appeared, due to the stones 
being insufficiently packed. In warm weather the 
mixture of pitch and sand used for waterproofing 
actually became a lubricant allowing the stones to 
shift somewhat freely. A way out was, he states, 
discovered by Mr. Drummond, of Paisley, who 
devised the plan of wedging the road metal together 
by fragments of smaller stones or chippings. The 
process is thus described by Colonel Crompton : 
“* After the coating of dry sandstone has been once 
lightly rolled, Mr. Drummond spread over it some 
of the flaky chips which he obtains from his own 
stone-breaking works; then, by employing men to 
brush the chips from two sides—i.c., in opposed 
directions—the chips are made to stand on end 
vertically, their points resting in the spaces between 
the larger stones. If a large roller is then carefully 
passed over them the wedges are driven vertically 
downwards, the surface becomes immovable, and 
the spaces left between the individual stones and 
the wedges are so small, that when at this stage 
superheated pitch is poured over the surface, it 
fills the small spaces sufficiently to render them 
waterproof, but the masses of pitch are too small 
to yield and change form when softened by hot 
weather.” The procedure is said to be economical 
both in material and labour, and roads thus con- 
structed have withstood for years the destructive 
action of heavy motor traffic driven at high speeds. 

Other difficulties met with in bituminous road 
construction arise from the deterioration or oxidation 
of the binder. The remedy, Colonel Crompton said 
is @ periodical re-tarring at a cost of 1}d. to 2d. 
per square yard per annum, or the tarred macadam 
may be covered with a carpet formed of small stone, 
sand or grit, and finely powdered stone mixed in 
with bitumen distilled from asphaltic oils. This 
bitumen is chemically very stable. As matters stand 
Colonel Crompton states that our road engineers 
are in a position to specify economical methods 
of road construction suitable for modern motor 
traffic moving at speeds up to 30 m.p.h. Where 
existing bituminous roads have become deformed, 
Colonel Crompton suggests that the Flammen- 
werfer might be adopted to soften the surface and 
render it sufficiently plastic to make re-levelling 
possible by rollers or stamps. 

Not all roads, however, should be called upon to 
carry this type of traffic, and a cheaply-constructed 
road which will give good results under motor traffic 
at 30 m.p.h., with an axle load of 30 cwt., will fail 
rapidly under heavy motor vehicles moving at ~ 
8 miles an hour. Some classification of roadways 
with consequent traffic restrictions would, therefore, 
seem desirable. 

As for the future of road motors, Colonel Crompton 
holds that axle loads should be restricted to 8 tons 
asa maximum. The cost of the labour required 
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which before the war was equivalent to a charge of 
from 1}d. to 3d. per net ton mile, will undoubtedly 
be increased, and this will make it advantageous 
to raise the tonnage per man employed. Colonel 
Crompton suggests that the solution may be found 
in the adoption of the Renard road train operated 
by current obtained from the super-power stations 
which have been proposed for the electrical supply 
of the kingdom. He holds that with trains carrying 
32 tons net the labour cost would be reduced to 
0-22d. per ton-mile, the total costs, including 
current, labour, standing charges and repairs being 
1-5ld. per ton, on a mileage of 12,600 miles per 
annum. The financial aspect sounds attractive, 
but it might be far from easy to ensure adequate 
loading of such trains. Some years ago, when 
one or two small firms of agricultural engine builders 
introduced the small steam traction engine, now 
so common, the makers of the heavy standard 
engines almost universally condemned the innova- 
tion, pointing out that the labour and fuel charges 
per ton-mile of the standard engines were relatively 
much less than with the small tractors. In a very 
short time, however, these critics, one and all, were 
themselves building the small steam tractors; 
which, as a matter of fact, in certain conditions, 
show a substantially lower cost per ton-mile than 
the old type of traction engine. Full loads are 
more easily obtained and speeds are higher, enabling 
a greater mileage to be made per diem, and capital 
charges are less. Unquestionably, if the road train 
system can be fully employed, the traffic charges 
should be lower than with other existing systems 
of road transport, but full loads will be essential to 
SUCCESS. 

Another suggestion in Colonel Crompton’s address 
is that road and railway traffic should be combined. 
The motor lorry should, it is proposed, pick up its 
load at the point of origin, convey it to the nearest 
railway and be transferred there bodily to the 
railway wagon. On this it would proceed to the rail- 
point nearest its ultimate destination, and then 
proceed to the latter “under its own steam.” 
No doubt it will, in view of the rise in wages, be 
imperative to reduce transhipment charges to a 
minimum, but the scheme thus outlined is, we think, 
not likely to be approved by practical railway men. 
Colonel Crompton notes that the suggestion will 
hardly be feasible with the existing limits for the 
structure gauge of our railways; but there are 
other very serious objections to the plan which will 
be obvious to all familiar with handling railway 
goods traffic, while it would also involve a great 
increase in the gross load carried. 





PRODUCTION OF OIL FROM MINERAL 
SOURCES. 

WHILE awaiting the development of a petroleum 
industry in the United Kingdom, the Institution 
of Petroleum Technologists is turning its attention to 
other mineral sources of oils and to their utilisation. 
It is a very wide problem which the drilling for 
petroleum may assist to a certain extent. Some 
mineral sources of oil have long been known in the 
country, however; the shale oilindustry isa successful 
pioneer British industry, and the question is how best 
to utilise the various sources of oil in shales, poor 
coal, lignite, peat, &. That consideration at once 
introduces the question of low-temperature or high- 
temperature carbonisation. Presenting, by request, 
a paper on “The Production of Oil from Mineral 
Sources ” to the Institution named, on December 17, 
Dr. F. Mollwo Perkin, F.L.C., first dealt with this 
part of the problem. 

The character and quality of the products obtained 
by the carbonisation of bitumioous minerals depends 
mainly upon the temperature et which the operation 
is conducted. The character varies also, of course, 
with the raw material. On the whole it may be said, 
however, that low heat yields olefines and paraffins, 
and high heat aromatic hydrocarbons. But it is 
extremely difficult to secure an even temperature 
distribution in the retort, and it is by no means 
easy always to obtain the same products from a given 
material in the same proportions, As the coal is 
introduced cold, the first heat effect is always 
low-temperature distillation. The vapours then 
come into contact with the hot retort walls, and 





there is cracking and carbon deposition, largely 
influenced by the shape of the retort and the rate of 
heating. In vertical retorts the volatile products 
ascend through the incoming cold coal and retain 
much paraffinoid matter. But there is local over- 
heating as well as in horizontal retorts, and we do 
not know whether the statements made as to the 
retort temperatures represent more than rough 

At moderate temperatures of 500 deg. C., 
however, no carbon will be deposited on the walls, 
and there will be little amorphous carbon in the tar. 
In horizontal retorts, Dr. Perkin averaged the 
temperatures at 1,100 deg., in vertical retorts at 
1,300 deg. or 1,400 deg,. and the main products of 
low-temperature (and high-temperature) carbonisa- 
tion he estimated as follows: Gas, 5,000 (12,000) 
cub, ft. per ton of coal, the latter gas being richer 
in hydrogen; ammonium sulphate, 10 (20) Ib. ; 
tar or crude oil, 20 (11) gallons. The low-tempera- 
ture tar yield may in rich cannels rise to 60 gallons, 
and the tar consists mainly of paraffins, olefines, and 
naphthenes, from which motor spirit, fuel oil, 
lubricants and paraffin wax are obtained ; the tar 
acids further give disinfectants, but they are of 
no use as raw materials for the dye industry. Dr. 
Perkin insisted upon that point, because a low- 
temperature carbonisation company had claimed, he 
said, to produce more benzol and toluol than high- 
temperature gas would furnish; if they did, they 
must either use a high-temperature process or work 
in two stages, he thought. The aromatic raw 
materials (benzol, naphthalene, anthracene, phenol, 
cresols) for dyes, explosives, drugs, &c., were found 
in the tars of high-temperature carbonisation. In 
the discussion Dr. A. E. Dunstan remarked as to 
this feature that to obtain benzol, &c., the tempera- 
ture minimum was 700 deg. C.; these aromatic 
hydrocarbons did not come from the tar, however, 
but were stripped from the gas. 

Dr. Perkin classed the oils obtained by the 
carbonisation of bituminous materials with the 
natural oils—of which last year over 60,000,000 tons 
were produced altogether—as mineral oils, though 
both kinds were probably organic in origin. Apart 
from the Scottish shale oil industry, which produced 
some 275,000 tons of crude oil per year before the 
war, the country was still entirely dependent upon 
imported oils as regards fuel for ships and aero- 
planes, a demand which would become heavier in 
the future. One of the chief difficulties that 
had confronted this country in the production of 
petrol, fuel oil, lubricants, and paraffin wax from 
mineral sources had been the action or inaction 
of the Government. The publication of a paper 
on this new industry, read last February before the 
Institution of Petroleum Technologists, had been 
censored. A committee on low-temperature retorts 
and on the whole problem was appointed, however— 
Sir Boverton Redwood referred subsequently to the 
interim report issued by that committee—and Dr. 
Perkin could speak of much experimental work 
carried out on semi-commercial lines and of large 
schemes under consideration. Success ought surely 
to be possible, he pointed out, in the country, 
in which James Young first devised low-temperature 
distillation in 1847, believing the oil, that flowed 
from some coal workings in Derbyshire, to have 
been produced by low-temperature distillation of 
coal by terrestrial heat. When Young’s patents 
expired in 1864, the Scottish shale oil industry 
expanded ; but the almost simultaneous discovery 
of petroleum in America gave it a severe shock. 
Before the war the production of oil from shales 
in Great Britain amounted to 275,000 tons or over 
70,000,000 gallons; the oil was obtained from 
3,000,000 tons of shale, and yielded 600,000 gallons 
of motor spirit, 4,400,000 gallons of naptha, 
20,000,000 gallons of burning oil, 12,000,000 gallons 
of gas or fuel oil, and 10,000,000 gallons of lubricating 
oils, in addition to 55,000 tons of ammonium 
sulphate and 25,000 tons of paraffin wax—products 
of a total value of 2,000,0001 per annum. The 
crude oil yield, more than 40 gallons per ton in 
Young’s days, now averaged only 23 gallons. As 
regards the ammonium sulphate which has enabled 
the Scottish shales (now mined in Linlithgow and 
Midlothian) to withstand competition, Dr. Ormandy 
pointed out that though more and more sulphate 
would be wanted in the country for agriculture, 





the recovery of this product was no longer a con- 
trolling factor in the industry, owing to the general 
production of this ammonium salt in America, 
Japan and elsewhere. The shale retorts, as briefly 
described by Dr. Perkin, are specially designed to 
yield a maximum both of oil and ammonia, the 
former being produced in the upper cooler section 
of the vertical retorts, the ammonia in the hotter 
lower section into which superheated steam is 
injected. Dr. Perkin characterised the process as 
a low-temperature process as regards the oil, and 
medium-high as regards ammonia. The residue 
from the shale containing no free carbon was un- 
fortunately valueless both as fuel and as mineral, 
and enormous dump heaps accumulated. The 
ordinary shale retort was not adapted, moreover, 
for dealing with caking bituminous materials, nor 
with cannels and non-caking coals, and much 
research had hence been carried out to devise 
suitable retorts for treating bituminous material, 
containing a large amount of fixed carbon, for the 
purpose of securing volatile products and a good 
smokeless domestic fuel. 

Financial success of low-temperature practice, 
Dr. Perkin considered, was possible on three lines : 
(1) By production of oil and of smokeless fuel ; (2) 
by, production of oil and by conversion of the fuel 
residue into power gas; (3) by production of oil, 
using a portion of the residue as domestic fuel and 
gasifying the remainder. The first plan would 
answer in districts where little power was required, 
but where coal and cannel were at hand ; the second 
plan would be preferable in power districts, and a 
certain amount of smokeless fuel should always be 
produced probably. Dr. Perkin gave the results 
of some comparative analyses which he had made of 
the products obtained by the Tarless Fuel Syndicate, 
carbonising at 500 deg. C., and by another company 
working with Glover-West retorts at a flue tempera- 
ture of about 1,400 deg. C. (these latter figures in 
brackets): coke, volatile matter, 9-87 (1-31) per 
cent. ; fixed carbon, 74-5 (86-9) per cent. ; ashes, 
12-59 (9-27) per cent. ; nitrogen, 2 (1-5) per cent. ; 
yield of gas per ton gasified, 128,000 (175,000) 
cub. ft. ; British thermal units of gas, 139 (132) per 
cub. foot; ammonium sulphate, 101 (23) lb. Dr. 
Perkin felt, convinced that Germany had produced 
large quantities of oil during the war, as before it, 
by low-temperature carbonisation, whilst over here 
Lord Curzon had admitted that, at one time, only 
900,000 tons of oil had been available against the 
minimum of 1,500,000 tons required by the Ad- 
miralty. One reason why low-temperature car- 
bonisation had hung fire in this country was that 
inventors and company promoters made exaggerated 
claims. The distillation of bituminous material 
yielded an emulsion of oil and water, containing 
30 per cent. or 40 per cent. of the latter, which was 
exceedingly difficult to separate from the oil; all 
that was lumped in as oil, however. 

Passing to other sources for oils, Dr. Perkin men- 
tioned first the large beds of Kimmeridge shales in 
Dorset. and Norfolk. The yield was good; unfor- 
tunately the oil contained from 6 per cent. to 8 per 
cent. of sulphur, which so far could not economically 
be eliminated during retorting or refining. Then 
there were the thick and large seams of lignite and 
brown coal in Devonshire, occupying in the Bovey 
Valley 12 square miles or 15 square miles, and 
having an outcrop at Bovey Tracey. Those deposits 
had been known since 1689. Against the utilisa- 
tion of the lignite was its unpleasant odour on 
burning and its high ash ; coal had hence replaced 
this lignite, even in domestic grates. Before the 
war, however, a company erected an electric power 
station of a 100 h.p., burning the lignite in a pro- 
ducer for the vertical engines. The lignite was de- 
livered to the producer at 2s. 6d. a ton, its consump- 
tion averaged 3-4 Ib. per brake horse-power, and 
the Board of Trade unit could be obtained at 0-06d. 
The retorted lignite yielded 33 gallons to 35 gallons 
of crude oil per ton of dried lignite, and the coke 
—— proved satisfactory in a suction-gas plant. 

e company was English, but had employed 
German chemists and drillers, thinking to save 
thereby. The lignite and brown coal also contained 
certain proportions of “ montan wax,” which was 
valuable for boot and other polishes, on aecount of 
its high melting point. Dr. Perkin had examined 
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this wax—which, as Dr. Ormandy stated, is found 
in pockets in the lignites of Bohemia—on behalf of 
the Chiswick Polish Company, and he thought the 
wax might be extracted before retorting. With 
regard to peat, the great difficulty, of course, was 
drying. By distilling Scottish peat (containing 
14-6 per cent. of moisture and 53-5 per cent. 
volatile matter) with super-heated steam right 
down to carbon, Dr. Perkin had obtained 1-9 gallons 
of spirit (without scrubbing the gas), 13-8 gallons of 
fuel oil (flash point 184 deg. F.), phenols (in the fuel 
oil) 1-6 gallons, retort carbon 50 lbs., and, further, 
2-5 gallons of wood spirit (methyl alcohol and 
acetone), 23-8 lb. of acetate of lime, and 8 lb. of 
ammonium sulphate. 

Dr. Perkin’s chief oil source is, however, coal. 
He would put an export tax on coal and restrict 
the open grate to smokeless fuel with 8 per cent. or 
9 per cent. of volatile matter, sufficient to ignite 
easily and to give a superior heat. If the 45,000,000 
tons now burnt for domestic purposes were partially 
carbonised, yielding at a low estimate 20 gallons of 
crade oil per ton, some 700,000,000 gallons or 
900,000,000 gallons (2,900,000 tons or 3,750,000 
tons) of crude oil would be gained per annum, in 
addition to 156,00? tons of ammonium sulphate. 
He would also distil the coal dust accumulating in 
the mines and the poor coal, of which one company 
now dumped 700 tons daily ; that coal coked well 
and gave 50.12 per cent, of fixed carbon, 28.47 
per cent. of volatile matter, and 21.41 per cent. of 
ashes, he had found ; the ash percentage was high, 
of course. The 15,000,000 tons of railway coal 
might also better be utilised by adopting electric 
working. When the Government had been pressed, 
however, to give facilities for testing various retorts 
for semi-carbonisation, they had not assisted those 
who had experience with fueloils, but had approached 
the gas works. But the Government wanted 
likewise benzol and toluol, which could not be 
produced at the same time as fuel oil, except in the 
form of creosote. Why then had they asked the gas 
works to try heavy steaming cannels whilst with- 
holding facilities for putting up low-temperature 
carbonisation plant? Gas engineers, like Dr. 
Colman, Mr. J. West and Mr. Bond had certainly 
risen to the occasion, and had worked out a process 
for steaming in vertical retorts. They had produced 
a fairly good fuel oil; what did it amount to how- 
ever? The Mineral Oil Production Department 
had undertaken to adapt several installations 
of retorts to this process; Nottingham had since 
May, 1918, produced in seven months 945,000 
gallons of fuel oil, treating 150 tons of coal daily; 
Dundee and Bradford had, since September, each 
produced in 2} months 450,000 gallons (200 tons 
of coal daily); the further plants at Bolton and 
Nelson had not been completed. The cost of con- 
version of the retorts had been 100,0001., the 
average material treated cost 25s. per ton, and it 
yielded 30 gallons of oil per ton carbonised at ls. 
per gallon, exclusive of labour and operating charges. 
Dr. Perkin, it will be seen, advocated low-tempera- 
ture carbonisation in general without specifying any 
particular process. 





THE RAILWAY PROBLEM. 

AN essential preliminary to a full appreciation 
of the railway problem and of the best means of 
solving it is a study of the position of the various 
companies at the time war broke out. We feel 
strongly on this point, because a phrase which is 
being constantly reiterated is that British rail- 
ways are no longer able to pay their way owing to 
the enormous increase in their wages bill and, 
therefore, there is no alternative to nationalisa- 
tion. This statement has not only been made in 
the daily press, but even railway officials have 
taken the same line, while Mr. Winston Churchill 
has gone to the length of saying, in effect, that 
under State control the working of the railways 
at a loss may be contemplated without apprehen- 
sion. We think it would be extremely unfortunate 
for the country and the commercial community 
if it were to be accepted that it is not disadvan- 
tageous for the State to trade at a loss. The 
application of such an unsound doctrine is only 
limited by the bankruptcy of the State! If British 





railways are to be run at a loss for the benefit of 
a section of the community, there is no valid argu- 
ment why gas, electricity or even food should not 
be provided at less than cost price. The only 
sound basis is that every commercial concern and 
every nationalised commercial concern should be 
run on the basis of requiring the rece®pts and 
expenditure to balance. If, however, the acquisi- 
tion of the railways by the State is merely an 
expression of a socialistic tendency, then it is high 
time for the commercial community to express 
their opinion very definitely, because, as is well- 
known, the advocates of railway nationalisation 
on socialistic principles do not stop at the railways, 
but’ desire also to nationalise mines, shipping and, 
indeed, practically everything else. 

What we now desire to show is that so far as 
the railway financial position is concerned, the 
pre-war situation of the companies differed only 
in degree from what it is to-day. For years past 
the railways have been faced with increased expen- 
diture, and between the years 1895 and 1912 the 
percentage of working expenditure to gross receipts 
advanced from 56 to 63, as the following figures 
demonstrate :— 





able. Following the concessions made to the staff 
in the years 1911-12, the railway companies in- 
creased certain of their goods train rates by 4 per 
cent. As commercial concerns this was the only 
course open to them; indeed, what was forcibly 
pointed out by The Times in June, 1912, is so 
applicable to present conditions that we feel justi- 
fied in quoting from a leading article dated June 12, 
1912. “‘ There is,” said The Times, “a likelihood 
of our witnessing what so often happens in these 
days: much sympathy with proposals to raise 
wages and generally to increase expenditure of 
employers, followed by extreme reluctance on 
the part of those exhibiting sympathy to bear a 
part of such expenditure. Who is to bear 


jthe burden of the additional expenditure caused 


by the increased wages and similar boons to rail- 
way servants? Is it to fall upon one class, or is 
it to be distributed over many, including those 
who have helped to bring about the increase ? 
It is clear that, whatever changes are made in the 
ownership or administration of railways, this 
question in some form will recur. Were they taken 
over by the State, expenditure must increase in 
consequence of the rise in the standard of efficiency 
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Total Number Percentage! Percentage 
Length | of ngers | Weight of of Net jof Worki 
of Line Carried. and | Total Capital Gross Working Net Receipts | Expendi- 
Year. | Open for| (Exclusive of Minerals Paid-up.* Receipts. Expenses. Receipts. to Total ture to 
Traffic. | Season Ticket | Conveyed. — Gross 
Holders). Capital. | Receipts. 
Miles. No. Tons. £ £ £ £ 
1895 21,174 929,770,909 | 334,230,991 | 1,001,110,221 85,922,702 47,876,637 38,046,065 3-80 56 
1900 21,855 | 1,142,276,686 | 424,929,513 | 1,176,001,890 | 104,801,858 64,743,520 40,058,338 8-41 62 
1905 22,847 | 1,199,022,102 | 461,139,023 | 1,272,600,935 | 113,531,019 0,064,663 43,466,356 8-42 62 
1906 23,063 | 1,210,347,132 | 488,790,683 | 1,286,883,341 | 117,227,931 72,781,854 44,446,077 3°45 62 
1907 23,108 | 1,269,481,315 | 515,887,116 | 1,294,065,66: 121,548,923 6,609,1 44,959,729 3°47 63 
1908 23,205 | 1, 115, 491,595,056 | 1,310,533,212 | 119,894,327 76,407,801 43,486,526 3-32 64 
1909 23,280 | 1,265,080,761 | 499,909,791 1,314,406,642 | 120,174,052 75,037,588 45,136,464 3°43 62 
1910 23,387 | 1,306,728,583 | 514,428,806 | 1,318,515,417 [ 123,925,565 76,569,676 47,355,889 3-59 62 
1911 23,417 | 1,326,316, 523,577,178 | 1,324,018,361 | 127,199,570 | 78,617,824 | 48,581,746 3-67 62 
1912 “23,441 | 1,294,337,046 | 520,279,128 | 1,334,963,518 | 128,553,417 81,224,343 47,329,074 3-55 63 
1913 23,691 | 1,454,761,000 | 568,201,000 | 1,334,011,000 | 139,451,000 87,320,000 52,131,000 3-98 63 



































* Includes nominal additions to capital on conversion, consolidation or division of stocks prior to 1913. 


We have purposely referred to the year 1912 
for the reason that, while we have given figures 
for the year 1913, they are not strictly comparable 
with those for the previous years. Up to the end 
of the year 1912, the railway returns were based 
on statistical statements furnished to the Board 
of Trade on lines defined by the Regulation of 
Railways Act, 1871, as amended by Section 32 of 
the Railway and Canal Traffic Act, 1888. On 
January 1, 1913, a new Act—the Railway Com- 
panies (Accounts and Returns) Act, 1911—came 
into force, whereby each Company in the United 
Kingdom was required to furnish annual accounts 
and statistical returns in a new form. The figures, 
however, are sufficient to indicate our point, viz., 
that in the years immediately preceding the war 
there was a material increase in working expendi- 
ture. In the main this advance was in respect of 
wages. From the time the Conciliation Scheme 
of 1907 was accepted by the railway companies 
their wages bill rapidly increased, and when war 
broke out there was in existence a programme of 
demands which would have been presented to the 
railway companies at the end of the year 1914, 
which was estimated to cost not less than 16,000,0001. 
per annum. It was to meet the growth of expen- 
diture in wages that the Railway and Canal Traffic 
Act of 1913 was passed. The circumstances cul- 
minating in the passing of that Act were set out in 
detail in Enernerrine, of August 3, 1917. 

Briefly stated, the Act was passed to redeem a 
pledge given by the Government at the time of 
the railway strike in 1911, and it provided that any 
increase of rate within maxima must be upheld by 
the Railway and Canal Commissioners on proof 
by the railway company that there had been a 
rise in the cost of working resulting from improve- 
ments made since August 19, 1911, in the condi- 
tions of employment of their staff; that the whole 
of the particular increase is part of an increase of 
rates for the purpose of meeting such increased 
cost ; that the advance is not greater than is reason- 
ably required for the purpose and that the pro- 
portion of the increase allocated to the particular 
traffic as to which complaint is made is not unreason- 


from year to year required by the public and the 
demand for shorter hours and higher wages. Either 
the railways must be run at a loss—that is, the 
taxpayer must bear the extra cost—or rates for 
transport must be raised.” Parliament endorsed 
the latter opinion and the Act to which we have 
alluded was passed to enable the railway companies 
to raise their rates. It would be equally sound 
to now charge for transport of goods and merchan- 
dise such an amount as is represented by the in- 
creased cost of the commodity, always provided that 
every possible economy of operation is effected. 
It is for the railway companies to show that they 
have effected, and are prepared to effect, economies, 
and we believe that, were they so disposed, they 
could make out a very good case. By using loco- 
motives of high tractive efficiency they have very 
considerably increased the weight of goods and 
mineral trains and by introducing systems of con- 
trol the train working generally has been improved, 
as demonstrated by the pre-war complaint of the 
men of what they termed “speeding up.’’ Then 
also there was a pronounced tendency to reduce 
operating costs by pooling agreements and other 
working arrangements between different companies, 
while, however, keeping alive the competitive 
spirit which, in our opinion, is essential to progress. 
At the same time we are not unmindful of the fact 
that British railways did not publish ton mileage 
and other statistics which would have enabled 
them to demonstrate by comparisons with other 
countries the fact that operating efficiency was 
being increased. Moreover, there was a disposition 
to ignore public criticism and to leave unanswered 
such vague charges as those which now find expres- 
sion in the statement that British railway rates 
are the highest in the world, that goods rolling stock 
is only usefully employed for 3 per cent. of its life 
and that—despite the law as to undue preference 
—preferential treatment is given to the foreigner 
as compared with British producers. There was 
also an indisposition to confer with Chambers of 
Commerce or to respond to the growing demand 
that the system of charging for traffic should be 
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and we think that the railway companies would 
have been well-advised to do so at the time. On 
the other hand, as regards statistics, they were 
fortified by the fact that a Departmental Committee 
had reported upon the whole question and had 
not required them to compile ton mileage, while 
as regards general questions of railway policy, a 
Royal Commission was appointed in November, 
1913, under the chairmanship of Lord Loreburn, 
to inquire into the relationship between the Railway 
companies of Great Britain and the State, in respect 
of matters other than safety of working and con- 
ditions of employment and to report what changes 
if any, are desirable in that relationship. Much 
valuable evidence had been given before the Com- 
mittee at the time war broke out, but, as in so many 
other cases, its work had to be suspended in con- 
sequence of the war. In our opinion there is no 
reason whatever why its sittings should not be 
resumed in order that Parliament and the country 
may have the benefit of its report prior to coming to 
a decision upon so vital a subject as the nationalisa- 
tion of railways. 

What we have endeavoured to show is that in 
regard to expenditure the Railway companies were 
faced with an enormous increase before the war 
and, therefore, the fact that the increase has come 
upon them as upon all other sections of the com- 
mercial community does not constitute, as we are 
asked to believe, an unanswerable argument in 
favour of railway nationalisation, or the selling 
of the commodity which they provide at less than 
cost price. 





PHYSICAL CHEMISTRY AND CHEMICAL 
INDUSTRIES. 

NxaR y up to the end of the past century chemical 
reactions were expressed in the form of equations, 
viz., Ba Cl, + H, SO, =BaSO,+2 HCl. The equa- 
tion was to be read from left to right and to indicate 
that in order to precipitate all the barium chloride 
in a solution, the equivalent amount of sulphuric 
acid should be added. This mode of expression was 
correct for the “complete” reactions of the 
analytical chemist who wished to remove one of the 
elements or components from his solution. It was 
quite understood, however, that the equation is 
only an approximation, that the last traces of a 
substance can hardly be determined in this way, 
since no substance is absolutely insoluble, while 
most reactions are reversible with conditions and 
proceed in one particular direction only until a state 
of balance is reached. Hence it became customary 
to replace the sign of equality = by two arrows = 
and that change in notation was by no means un- 
important. The old notation too much suggested 
finality, as if we could always direct a reaction in the 
desired sense, so as to obtain two new products. 
As a rule a mixture of the two original substances 
(reactants) and of the two decomposition products 
(resultants) will be obtained in proportions varying 
with concentration, temperature, pressure and other 
factors, 

Investigated from the new standpoint of equili- 
brium reactions old-established technical processes 
have assumed very different aspects, an enor- 
mous amount of valuable quantitative data has 
accumulated, and physical chemistry shows also 
how new processes, considered possible but hopeless, 
can be rendered practicable under suitable con- 
ditions. The present generation of chemists is duly 
initiated into the principles of physical chemistry 
at the technical colleges. The older generation 
did not enjoy that advantage, which many other 
students have to miss likewise, and they will be 
grateful to Dr. James C. Philip, M.A., for devoting 
the three Cantor lectures delivered before the 
Royal Society of Arts, on the Mondays, December 
2,9 and 16, to “ Physical Chemistry and its Bearing 
on Chemical and Allied Industries.” Dr. Philip is 
Professor of Physical Chemistry at the Imperial 
College of Science and Technology, South Kensing- 
ton. We will attempt—although the task is difficult 
—to give an outline of these Cantor lectures, 
since the subject is of interest to engineers as 
well as to chemists and physicists. 

Let us start from two reacting su 


bstances—gases, 
. for simplicity sake—A and B yielding the products 





M4 
C and D according to the formula A and B 2 C+D. 
Ue 

At any moment we have to deal with a mixture of the 
four substances. The symbols v indicate that the 
change. from left to right proceeds at the rate v, 
and the reversed change at the rate v,. Action 
between the molecules of A and B is only possible 
according to the kinetic theory, when A and B 
collide ; the number of collisions, and hence the v, 
and v,, depend, other conditions being constant, on 
the number of molecules present, #.e., their concen- 
trations, which we designate by a,b, ¢, d; hence 
v, =k, ab, and v,=k,cd, where k, and k, are 
constants. The observer can only determine the 
the difference v, — v,, not v, and v, separately ; 
as equilibrium is approached, this difference becomes 
smaller, until v, = v,. Equilibrium does not mean 
stagnation and stoppage of the reaction, however ; 
it signifies that there is as much change in the one 
direction as in the other, and that k,ab = k,cd,so 
that k,/k, = cd/ab = K, the equilibrium constant. 
Here the abcd are the equilibrium concentrations. 
However the individual concentration values may 
vary, the law of mass action says that, at any given 
temperature, Y/X is a constant, where X indicates 
the product of the momentary concentrations on the 
left, and Y this product on the right side of equations. 

Dr. Philip exemplified these relations in the first 
instance with respect to the contact process of 
sulphuric acid manufacture: 280, + 0, = 280. 
The formula means that the combination of sulphur 
dioxide and oxygen to trioxide goes together with a 
dissociation of the trioxide. The process was the 
subject of a British patent as early as 1831; it 
requires the use of a catalyst, and troubles with the 
catalyst and imperfect knowledge of the principles 
of the reaction prevented technical success until the 
equilibrium was worked out in Germany a few 
decades ago. When we designate the equilibrium 
concentrations in the customary manner by the 
symbol C with the suffix of the substance, the 
quotient C%go, . Co,/C%so, should be a constant 
K at any temperature, irrespective of the initial 
concentrations. The C* in the formula indicates that 
two molecules of the substance enter into the 
reaction. The constancy of the K has been proved 
by experiments with various mixtures of SO, with 
oxygen and also with nitrogen at various rates of 
flow. At 727 deg. C., eg., K x 105 was found to 
have the value 3-55, the presence of nitrogen not 
affecting this value. As the temperature was raised 
from 528 deg. to 897 deg., the K increased from 
0-015 to 81°6 x 10°. This K, however, refers 
to the reverse reaction, the decomposition of SO,, 
and we see that the higher the temperature, the 
more trioxide will be dissociated, and that we should 
therefore work at relatively low temperatures. 
The combination of SO, and O is, in fact, an 
exothermic reaction, evolving heat, and the quantity 
Q of heat evolved is given by: d log K/dT = — 
Q/R T*, T being the absolute temperature and R 
the gas constant; the value Q is — 47,300 + 4T. 
To arrive at the optimum gas proportions we write 
the equilibrium formule C*%g9, / C*so, = Co, / K o, 
Cso; / Cao, = /Co, / /K, which shows that the 
ratio of trioxide to dioxide in the mixture is pro- 
portional to the square root of the oxygen con- 
centration and will rise, as the latter is increased. 

The falling-off in the yield of trioxide at high 
temperatures can also be derived from Le Chatelier’s 
principle: When any change in the external con- 
ditions (pressure and temperature) is imposed upon 
any equilibrium system, then the equilibrium shifts 
in such a direction as partially to neutralise the 
change in question. This principle—really inherent 
in the laws of thermodynamics and in the general 
principle of action and reaction—says, ¢.g., that, 
since heat is evolved by the formation of the trioxide, 
the reverse , the dissociation of the trioxide, 
must absorb heat, and rise of temperature hence 
favours the dissociation. Similarly increase of 
pressure favours the formation of the system 
occupying a smaller volume, and would hence 
promote the formation of the SO,, there being 
two molecules on that side of the equation against 
three on the other; so far, however, there is little 
inducement to work the contact process at high 





pressures. Dr. Philip did not indicate how quanti- 
tative relations can be determined by the principle 
of Le Chatelier and Braun, which does not seem to 
lend itself to calculations. 

For the manufacturer it is essential that equili- 
brium should be reached in a reasonably short time. 
The velocity of most chemical reactions now is 
doubled and even trebled by the small temperature 
rise of 10 deg. C.; but high temperatures, the 
lecturers informed us, lower the yield. A compro- 
mise has hence to be effected as to temperature, 
depending upon the choice of the catalyst. With 
the very efficient catalyst, platinum, the contact 
process can be worked at 400 deg. or 500 deg. C. ; 
ferric oxide Fe,0, (from roasted pyrites) has to be 
heated to 600 deg. to become efficient. Dr. Philip 
mentioned that at Mannheim a first rough catalysis 
with Fe,0, is followed, after absorption of the SO, 


formed, by a second catalysis with platinum. 


Dr. Philip took his second illustration from the 
synthesis of ammonia: N, + 3H, 27> 2NH,, a 
reaction long known, but only worked out by Haber 
about 1905. The formation of ammonia requires 
high pressure. Designating the partial pressures 
by p, the total pressure of the mixture by P, he 
showed that p*xq,/py.. p's, = K at any given 
temperature, and that, since py, is small at high 
temperatures by comparison with the other partial 
pressures, Pyx, = 0.325 K x P*, that is to say, 
the partial pressure of the ammonia in the equi- 
librium mixture is, for low ammonia concentrations, 
proportional to the square of the total pressure, 
while the volume percentage of ammonia at 
equilibrium is equal to 0-325 K x P, and thus 
proportional to the total pressure. Haber demon- 
strated, e.g., that the volume percentage of ammonia 
in the equilibrium mixture was 0-12 at 800 deg. C. 
and 1 atm. and 3-4 (30 times as great) at 30 atm. 
and the same temperature. This synthesis being 
again exothermal, very high temperatures are not 
desirable ; at 30 atm. the value of K x 10* went 
down (Haber) from 21-3 at 561 deg. C. to 1-18 at 
952 deg. C., experiment and calculation being in 
closest agreement, whilst at 200 atm. the equilibrium 
percentage of ammonia was raised to 85-8. Pressures 
of 150 atm. and 180 atm. and temperatures between 
500 deg. and 600 deg. are hardly exceeded in practice. 
The actual time of contact between catalyst and gas 
is only a few seconds or a fraction of a second. Dr. 
Philip mentioned that, by extrapolation from the 
formula, Maxted has recently shown that the 
ammonia yield should decrease when the temperature 
was raised to 2,500 deg. at 1 atm., and should 
increase on further raising the temperature. He 
stated that he ek gpa this deduction by 
experiments ; technically ve igh temperatures 
have not been tried yet. a er no 

In his second lecture Dr. Philip passed to further 
consideration of the reaction velocity, V = v, — v» 
=kab—k,cd. Let a and by be the initial 
concentrations of A and B, and z the concentrations 
of both C and D after the interval ¢; then V = 
k, (ay — 2) (bp — x) — ky 2. When the velocity of 
the reverse reaction is negligible, k, = O,and when 
in a particular case the change of x with ¢ can 
experimentally be observed, the velocity k, or K 
can quantitatively be determined. This can be done, 
e.g., in experiments on the saponification of ethyl 
acetate with caustic soda, and the velocity co- 
efficient is found to be constant. Going back to the 
general case, a reaction A + B => C + D is called 
bimolecular ; a reaction of the type AZB (con- 
version into a modification) or A = B + C (disso- 
ciation of a molecule or compound) is unimolecular ; 
@ reaction involving more than 2 moleculars is one 
of higher order. When all the reactants are either 
gaseous or liquid, the change is called homogeneous ; 
when solids enter, the change is heterogeneous. 

In homogeneous reactions the catalyst—a sub- 
stance which accelerates the reaction—retains ite effi- 
ciency unimpaired for long periods, provided it can be 
kept pure. Working with pure gases the Badische 
Anilin-und Soda-Fabrik used the same platinised 
asbestos continuously for ten years, realising ® 
95 per cent. yield of SO;. But when they utilised 
the SO, from roasted blende and pyrites, the yield 
diminished much in spite of all purification by 
cooling, scrubbing and filtering, mainly owing to the 
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arsenic fumes apparently. To facilitate the recovery 
of the platinum, the catalyst is, in the Schréder- 
Grillo process, prepared by soaking a solution of 
magnesium sulphate with platinum salt and then 
heating the mixture ; the platinum of this catalyst 
makes up 0-1 per cent. of the mass, and 5 grammes 
of platinum suffice for an output of 1 ton of oleum 
per day with a loss of 20 milligrammes of platinum. 
The exceedingly small percentage of the catalyst 
supports the view that the final equilibrium is not 
dependent upon the presence of the catalyst which 
acts like an oil facilitating the sliding down of a 
weight on an inclined plane, without affecting the 
total energy rendered available by the falling mass. 

In the case of the conversion of acetaldehyde into 
paraldehyde the various catalysts (several acids, 
SO,, zinc sulphate, &c.) at different concentrations 
all give the same K, and as K is the ratio k,/k,, 
it follows that both the reversible reactions must 
be accelerated to the same extent. The rate of 
inversion of cane sugar by acids, on the other hand, 
varies greatly with the acid, the relative rates 
obtained with hydrochloric, sulphuric and acetic 
acids being 100: 54: 0-4. Most technical catalyses, 
moreover, are of the heterogeneous type, and there 
the relations are not so simple, other factors coming 
into operation besides mass action. Dr. Philip 
referred ini this connection to the hot-surface com- 
bustion (Bone-Court), and to the studies of Bone 


and Wheeler on the reaction 2H, + 0, = 2H,0, 
the combustion of electrolytic gas. This combustion 
looks like a trimolecular reaction; in the many 
series of experiments made with different gas 
mixtures and unglazed porcelain as catalyst the 
values of K did not at all prove constant on that 
assumption, however, but did prove constant when 
the reaction was considered to be unimolecular. 
That fact, Bone suggested, shows that the rate of 
change essentially depends upon the occlusion of 
hydrogen by the porcelain; what is measured is 
hence not the chemical combination of hydrogen 
and oxygen, which is probably instantaneous, but 
the physical process of hydrogen occlusion. 

Another class of technically important catalyses, 
the hydrolysis of carbohydrates by enzymes (living 
organisms of complex nature) deviates from the law 
of mass action in so far as the velocity of the reaction, 
instead of being constant throughout, first increases 
for 40 minutes, in the case of starch and malt 
extract, e.g., and then remains practically constant ; 
with maltose, however, this initial period is very 
short. In another field, that of the hardening 
of oils and fats by hydrogenation—a problem to 
which we have referred on previous occasions—the 
previous history of the catalyst plays an important, 
not yet understood part. The catalyst generally 
used for the purpose of making the oil combine with 
more hydrogen is metallic nickel, reduced from the 
oxide or the hydroxide, themselves obtained from 
various salts; the method of reduction is of great 
influence. In order to secure a very fine subdivision 
of the catalyst, nickel carbonyl, which decomposes 
at 200 deg. C., has been directly mixed with the oil. 
Still more efficient is the Lessing process which 
supplies the nickel carbonyl along with the current 
of hydrogen passing into the oil at 200 deg. C. ; 
the nickel then acts as soon as liberated, and 
excellent results have been obtained with 0-1 per 
cent. of nickel, whilst of ordinary nickel catalysts 
5 per cent. may be wanted. For these nickel 
catalyses carbon monoxide seems to be a “‘ poison.” 

Dr. Philip also dwelt on the oxidation of ammonia 
by air in the presence of bright platinum at dull red 
heat. The reaction is 4NH, + 50, 22 4NO+6H,0, 


We referred to this process recently in our 
issue of November 1 (page 498). As regards the 
mechanism of catalysis, it has been suggested, 
Dr. Philip stated, that the catalyst forms inter- 
mediate compounds, ¢.g., with the oxygen which are 
decomposed again by the hydrogen. That chemical 
view, Dr. Philip pointed out, was only tenable 
if this rate of the formation and decomposition of 
the intermediate compound were greater than that 
of the uncatalysed reaction, and in many cases, 
for instance, with catalysis by glowing porcelain, 
such compounds seemed to be out of the question. 
Yet the physical condition of the surfaces might be 
altered by these intermediate reactions, and surface 





condensation and concentration were certainly to be 
reckoned with. No single theory would fit all cases of 
catalysis, however, and chemical and physical factors 
had to be taken into account. 

In the domain of absorption phenomena we find 
again that the problems can be exactly formulated 
for gases and liquids, but become more complicated 
when solids are concerned. According to Henry’s 
law the volume V of a gas taken up by unit volume 
of a liquid is proportional to the pressure P under 
which the absorption takes place. Thus for carbon 
dioxide and water, when P is expressed in centi- 
metres of mercury and V in cubic centimetres at 
normal temperature and pressure, V/P has the 
fairly constant value 0-145. That holds also for 
the absorption of acetylene by acetone which takes 
up 250 volumes of acetylene ; the acetone expands 
when absorbing the acetylene, and for this and other 
reasons the steel cylinders are partly charged with 
some porous absorbent, as we noted in our article, 
published early this year, on “Cylinders for 
Dissolved Acetylene.”’* 

Since the absorption increases with pressure, and 
water absorbs at ordinary temperature nearly 50 
times more carbon dioxide CO, than hydrogen, the 
bulk of CO, can be removed and separated from the 
hydrogen in water gas by exposing the gas to water 
under pressure. Water dissolves at 0 deg. C., 
0-0489 volume of oxygen, 0-0239 of nitrogen, 0-0215 
of hydrogen and 1-713 of carbon dioxide, and at 
20 deg. C. 0-031, 0-0164, 0-0182 0-0878 volumes. 
More oxygen is thus taken up from air than nitro- 
gen, and more oxygen given up again subsequently 
on releasing the pressure. Now air contains 21 per 
cent. of oxygen; by one absorption this per- 
centage is raised to 33, and by eight successive 
absorptions to 97; such processes for the com- 
mercial production of oxygen have been patented, 
but they are hardly commercial. The purification 
of the crude ammoniaca] liquor from sulphuretted 
hydrogen H,S and from CO, is, however, carried 
out on this principle by a process patented by Hills 
in 1868. The liquor is passed in a tower over a 
series of trays steam-heated from the bottom ; the 
CO, and H,S being less soluble in the liquor than 
the ammonia, small percentages of the former two 
gases can be reduced to about one-tenth of their 
values, 0-12 and 0-04 per cent. Dr. Philip also 
referred to the caisson-sickness, which is mainly 
due to the liberation of nitrogen from the blood 
on decompression ; the oxygen remains bound in 
the blood, in labile fixation. 

Since the concentration of a gas is proportional 
to its pressure, we may write Henry’s law also 
Ci /Cy = K, designating by the C the concentration 
in the liquid and the gaseous phase. When a solid 
is present, the amount of gas taken up by the solid 
C, is also found to increase regularly, but at a 
slower rate than the pressure; the simple relation 
Cs/Cy = K does not hold, therefore, but in many 


cases the formula C, / Cyn = k is applicable, e¢.g., 
for charcoal and carbon dioxide where » = 3. 
It is believed that the gas absorbed by a solid is not 
uniformly distributed throughout the solid as it is 
in a liquid. There is a “dual” relation, in fagt. 
There is first a very rapid adsorption of gas or liquid 
by the surface layer of the charcoal, followed by a 
much slower diffusion and penetration of the gas 
into the interior of the charcoal (absorption). The 
former surface effect is a question of seconds or 
minutes, the latter of hours and days. The regu- 
larity of the phenomena may therefore be obscured ; 
but many experiments made at rising and falling 
pressures and temperatures have established the 
applichbility of rules. The whole series of the pheno- 
mena of surface films of gases and occlusion of 
gasest fall into this category. It is well known 
that charcoal becomes a very powerful absorbent 
for most gases at very low temperatures. It is not 
understood, however, why different kinds of char- 
coal from various woods, differently treated, differ 
so strongly as to absorptive power. The masks 
developed during the war for the absorption of 
poison gases contain charcoal. Treated successfully 
with “doses” of 6 litres of air charged with 1 per 
cent. of poison gas, Dr. Philip mentioned, three 
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charcoals, A, B, C retained successively: A, 78, 5, 
0; B, 100, 20,0; C, 100, 100, 97 per cent. of the 
gas; all the three charcoals were the same, but B 
had been heated four hours, and C six hours longer 
than A. 

The dual character of the sorption by solids 
is also distinct in cases when charcoal and other 
absorbents are first charged with a substance 
(iodine, acetic acid) by being left in contact with a 
solution of the substance and then shaken or left in 
contact with a more diluted solution of the same 
substance. Silk, eg., takes up picric acid from 
solutions, and gives it up again when shaken with 
the solvent afterwards, the equilibrium being 
reversible. If the whole dyeing process relied on 
this. sorption only, fast colours would be im- 
possible, but chemical reactions and other factors 
come into play in dyeing. Vegetable and animal 
charcoals, Fuller’s earth, clays, colloids, are largely 
utilised as absorbents. We do not know why 
certain modifications of their preparation, frequently 
merely shorter or longer heating, or the presence 
of ashes apparently, so strongly affect their efficiency, 
and we cannot help that the animal charcoal, which 
is to remove the colouring matter and other im- 
purities from the sugar solution, also absorbs sugar. 
But part of this sugar can be recovered again by 
washing the charcoal with water, because the process 
is an equilibrium reaction. All these considera- 
tions are of signal importance also in soil problems. 
If the soil were not able to retain the salts used for 
fertilisation, the rain would wash out the fertiliser. 
Colloidal gels in the soil seem, however, to be 
capable of absorbing the base (ammonia, e.g.) leaving 
the sulphuric acid to combine with the lime, some- 
what as the fibre combines with the basic dye, and 
sewage farming is based on an adsorption of organic 
matter by the soil. But these problems are stil] 
obscure. 





NOTES. 


Acrrox or Repvcrse Gaszs on Hor Sorm 


CopPER. 

Tue small amount, about 0-05 per cent., of 
cuprous oxide Cu,0, which copper generally con- 
tains, is not considered deleterious under ordinary 
conditions, and it is tolerated because it could 
hardly be eliminated without risking the intro- 
duction into the metal of other impurities. But 
this Cu,O is held responsible for the remarkable 
weakening which copper undergoes when it is 
heated above 400 deg. C. in contact with reducing 
atmospheres, especially of hydrogen. In our issue 
of November 1 last, on page 495, we briefly referred 
to an inquiry into these effects by Mr. Norman B. 
Pilling, of the American Westinghouse Electric 
Company, of Pittsburg. Further particulars, in- 
cluding micrographs, of the research have mean- 
while appeared in the October Bulletin of the 
American Institute of Mining Engineers. Heated in 
hydrogen for about half an hour, a strip of soft 
copper, which stood at least nine bending tests, 
broke down under the first test, when the tempera- 
ture was carried up to 800 deg. C, and the strength 
decreased rapidly as temperatures of 400 deg. were 
exceeded. At temperatures of 800 deg. and more, 
heating for 5 minutes was quite sufficient to deprive 
the copper of most of its tensile strength and 
ductility. In a res of carbon monoxide 
these effects were also visible, but to a much smaller 
extent, and Pilling finds that if the rate of diffusion 
of hydrogen through hot copper is 1,000, the rates 
for CO, steam and CO, are only 65, 17, 0-5. His 
oe is that the hydrogen reduces any Cu,O present 

rming metallic copper and water vapour. The 
reduced metal occupies a smaller space than the 
oxide ; voids are therefore left in the metal; these 
voids contain steam at high temperature and 
pressure, and as the metal is Se pee ges to steam, 
the metallic particles are fo apart, and cracks 
form between adjacent pockets; hence the 
mechanical weakness of the copper, which the mere 
reduction of the oxide to metal would not explain. 
In rolled and wrought copper the fine specks of 


oxide are evenly distributed ; in cast copper they 
accumulate on the boundaries of the grains and 
make this metal very brittle in re ducing atmospheres. 
Pilling proved this further by experiments with 
|copper containing up to 0-5 per cent. of cuprous 
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oxide. Strips of ordinary copper increased by 
4 per cent. in thickness when heated in hydrogen 
to 800 deg. C., while decreasing by 4 per cent. in 
density ; strips of copper rich in oxygen swelled 
visibly and were distorted and shattered. In the 
presence of smaller quantities of oxygen the micro- 
graphs plainly show the development of voids and 
cracks. It will be noticed that the effect is attri- 
buted to the inclusion of oxides and not to the 
occlusion of oxygen gas. In view of the recent 
discussion on gas occlusion it would have been 
interesting to have information on the analytical 
determination of the oxide or oxygen; but Pilling 
does not touch upon that point. 


ExLectric CURRENTs IN METALS aT VERY 
Low TEMPERATURES. 


Though it has long been understood that the 
electric resistance of metals increases with rising 
temperature, as it ought to do in accordance with 
theory, and vanishes altogether as absolute zero 
temperature is approached, some of the phenomena 
of low-temperature research still strike one as 
peculiar. Lecturing recently before the Academy 
of Sciences upon the systematic researches of Pro- 
fessor Kamerlingh Onnes, of Leiden, Professor 
D’Arsonval drew attention to some curious observa- 
tions. Onnes calculated that the resistance of 
mercury should still be measurable at 4-25 deg. C. 
absolute, but no longer at 2 deg. C. He found that 
the resistance vanished at 4-18 deg. already. The 
mercury then turned into a “ super-conductor,” a 
very thin thread of mercury being able to carry 
1,000 amperes per square millimetre without be- 
coming warm or setting up any electromotive force 
at its ends. This super-conductivity was not only 
dependent on a critical temperature, however, but 
also on a critical current density, below which no 
electro-motive force could be observed. A little 
below the critical temperature this critical density 
was very small; on further cooling it assumed high 
values. Lead (critical temperature about 6 deg. C.) 
and tin (3-8 deg. C. absolute) proved more con- 
venient for such experiments than mercury. With 
a solenoid made of 1,000 turns of lead wire, 0-1 mm. 
thick, Onnes obtained a magnetic field of 100,000 
gauss, and the study of these fields revealed another 
unexpected peculiarity. When the coil was sus- 
pended in a wreak magnetic field at 1-8 deg., the 
field had no appreciable effect on the coil; but 
when the field intensity exceeded 1,000 gauss the 
resistance of the lead became noticeable by heat 
evolution ; the lower the temperature, the higher 
was this critical field density. When there is no 
electric resistance, there should likewise not be any 
damping of currents once excited in a closed circuit 
after cutting off the electromotive force. Onnes 
calculated in one case that his lead coil, when its 
ends were welded together, should have a micro- 
residual resistance of one-twenty billionth part of 
its resistance at room temperature (736 ohms), and 
that a current of 0-6 ampere should continue to flow 
for several days. In the experiment he suspended 
the coil in a field of 200 gauss at 1-8 deg. C. absolute, 
turned the coil with the cryostat in which it was 
mounted about its vertical axis, and observed a 
current of about 0-5 ampere. This current de- 
creased, owing to the residual resistance, by about 
1 per cent. per hour, and was observable for four 
days. As soon as the temperature rose (when the 
coil was taken out of the liquid helium), however, 
the current vanished. Further experiments were 
made with alternating currents, induced by first 
approaching the magnetic field, and then with- 
drawing it again. If the carriers of the electric 
current in metals be really the electrons, then the 
super-conductor must offer no frictional resistance 
to the movement of the electrcns, and the electrons 
once started should continue to move in closed 
circles, That is confirmed. It should be men- 
tioned, however, that the exceedingly difficult ex- 
periments made by Kamerlingh Onnes are not all 
in accord ; that is to be expected, of course, 





Loreies anp TRAILers Revocation Orper.—The 
Mimister of Munitions has revoked the Lorries and 


Trailers (Returns) Order, 1917, which required returns’ 


from all persons (excepting railway companies) possessing 
steam-driven highway lorries or trailers, 
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The Life and Letters of Jose 
Wiriiam Ramsay, K.C.B., 
duction dealing with the life and work of Sir William 
Ramsay, by F. G. Donnan, F.R.S. London: Con- 
stable and Co., Limited. [Price 6s. 6d. net.] 


Tue critical examination of the work and methods 
of the great thinkers of one age by a master, who, 
in later times has trodden in their footsteps, must 
always be instructive and suggestive. Originality 
in thought and endeavour is rare, and few of us know 
what it means to beat out an untracked path and 
to make the road easier for those who have to follow 
it. We are content to enter into other men’s 
labours, and are thankful if we can profit by their 
knowledge, and discipline our minds by availing 
ourselves of their exertions. In the glamour of 
recent discoveries and the attractiveness of what 
is new and startling, the pioneer spade work of a 
bygone age is forgotten or undervalued. A gleam 
of genius is required to resuscitate reputations, 
and to enable us to see in a proper light the worth 
and the merit of researches, that have ceased to 
dazzle or have passed beyond criticism. If proximity 
prevents correct estimate by reason of a faulty 
perspective, so remoteness creates a mist that blurs 
the accuracy of detail. A number of splendid 
reputations earned in the course of more than a 
century, and as Professor Donnan reminds us, in 
the region that particularly attracted Dr. Black, 
has obscured the merit and dwarfed the stature 
of the Edinburgh Professor of Chemistry. It has 
needed the illuminating touch of Sir William 
Ramsay to make Black and his age live again. 

We may be sure that Sir William recognised to the 
full the desert of the man he has endeavoured to 
make us appreciate. He knew, none better, against 
what drawbacks Black had to contend, how few 
were the facts upon which he could build, how few 
the bricks with which he could construct a niche 
in the temple of fame. Ramsay saw in Black a man 
of the same calibre as himself; the accident of time 
had given Ramsay greater opportunities, offered 
him more facts, the results of longer-continued 
research, and provided him with more efficient 
apparatus, but the desire for accuracy, the need for 
continued experiment, for trenchant, logical, de- 
duction, and the keen determination to get all that 
was possible from the facts presented, was the same 
in both men. Black, constructing his balance for 
“weighing very small masses such as the globules 
of metals produced by essays with the blowpipe,” 
was the prototype of the later chemist determining 
the density of Niton, the emanation of radium, where 
the quantity at his command did not exceed 0-005 
cub. mm. Professor Donnan, overlooking the work 
of both men from a still later standpoint, knew it 
when he wrote ‘“ Chemical science has traversed a 
long road in the period between ‘fixed air’ and 
argon. But the great investigators and discoverers 
remain the same, and the mantle so gracefully and 
honourably worn by Ramsay was none other than 
the mantle of the great and gentle Joseph Black.” 

The University of Edinburgh in Black’s time 
was neither convenient nor spacious, and its short- 
cofhings in other respects were not relieved by 
architectural] ornament. The buildings, with a few 
later additions, dated back to 1583, and were in 
a sad state of disrepair. The general arrangement 
was better adapted for a collection of almshouses 
than to accommodate a dignified and flourishing 
seat of learning. The teaching rooms of the Pro- 
fessors were in general mean, straightened, and 
inconvenient ; some of the professors whose hours 
of teaching followed immediately on one another 
were obliged to occupy the same rooms. Under 
such depressing conditions, Hutton produced his 
scheme of Geology, and Adam Smith wrote the 
“Wealth of Nations.” David Hume and Dugald 
Stewart were other names that gave lustre and 
reputation to the University, and formed the nucleus 
of a learned coterie, in which Black spent his 
uneventful life, enriching science by his work and 
inspiring pupils by his example. 

Black, like many another, did his most original 
work in his early days. He established his repu- 
tation while at Glasgow, that is before he went to 
Edinburgh as professor, by a thesis, in which he 
recorded his discovery of carbon dioxide, or as he 
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called it “fixed air.” In those days, the possi- 
bility of a solid being changed into a gas, or that 
gas could be made to occupy a@ small space, was 
undreamt of in chemical philosophy. Black was 
endeavouring to find a satisfactory solvent for 
urinary calculus when he was led to this discovery, 
The description of his experiments with Ramsay's 
criticism and explanation of the process adopted, 
is of profound interest. We approach the privilege 
on which Lord Brougham, at a later period com- 
mented, when he recalled the pleasure he experienced 
on listening to his old master recount his difficulties 
and how they were overcome, demonstrating the 
steps by which he had successfully advanced from 
one part to another on his brilliant course. Though 
as Brougham said, notwithstanding he had been 
fortunate enough to hear many great orators “ for 
mere intellectual gratification I should prefer to be 
once more allowed the privilege, which I in those 
days enjoyed, of being present while the first 
philosopher of his age was the historian of his own 
discoveries, and be an eye-witness of those experi 
ments, once more performed with his own hands.” 
We must all share Ramsay’s disappointment when 
he sums up, “ How nearly he (Black) came to the 
discovery that fixed air is produced from carbon ! ” 
The second piece of notable work that Black 
achieved, while laying deep and broad the founda- 
tions of chemical science, was connected with the 
determination of the latent heat of liquids. In 
the case of water his experiments gave him a 
result that very closely coincides with the correct 
value. We may note in passing his careful dis- 
crimination between “quantity” and “inten- 
sity’ of heat, or between heat and temperature, 
a commonplace now, but the distinction was by no 
means clearly apprehended in Black’s time. With 
steam he was not quite so fortunate, but he was 
able to give some valuable information to his friend 
James Watt, who, by utilising in his work on con- 
densers Black’s laboratory results, “effected a 
revolution in the structure of steam engines, and as 
a consequence in the whole of our industrial and 
social life.” In those days it would seem that 
industry courted the assistance of pure science. 
Another connection between industry and science, 
in which, however, Black was only remotely con- 
cerned, is illustrated by Ramsay’s careful examina- 
tion of Black’s original letters. In 1782, the firm 
of Messrs. I. Collison and Co. sent a sample of soda 
to Black to be tested, declaring that it was of better 
quality than could be imported, and enclosing a copy 
of their patent. Black tested the sample and 
reported very favourably, which he might easily 
do, for the soda of the competitors was undoubtedly 
bad. The interesting point is, however, that under 
the quaint phraseology in which the patent is 
couched, the expert was able to recognise Leblanc’s 
process. Now Leblanc did not begin his experiments 
till 1784, was not sufficiently advanced with his 
plans to submit them to the Duke of Orleans till 
1789, and did not patent the process till 1791. 
Sir William remarks, “this glimpse into the past 
shows that as usual England was to the front in the 
applications of chemical discovery, and that Leblanc 
was not the first to use the process which goes by 
his name.” This new light makes one less disposed 
to sympathise with Leblanc in his treatment by the 
Committee of “Salut public,” who, in 1794, com- 
mandeered his patent and “awarded him the 
munificent sum of 24/. to recoup him for his losses.” 
Black must have given and been known to have 
given some attention to aerostation for, in 1784, 
when the Mongolfier balloon was popular, he was 
applied to by the author of a work on the history 
of this subject, asking for particulars of his experi- 
ments. He was certainly popularly credited with 
being the first person that attempted to make a 
body rise in air by means of “ inflammable gas,” but 
in his reply, Black disclaimed any merit in the 
simple experiments or processes that he had made 
or attempted, and distinctly denied that he had 
entertained the idea of making balloons of artificial 
bladders, sufficiently large to lift heavy weights or to 
carry @ man up in the air. Ramsay examines the 
evidence and concludes that Black must be recog- 
nised as the first to suggest the possibility of applying 
to this purpose. The point is quite 
immaterial, but since, obvious as the result is, it 
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did not occur to Cavendish, it shows the quick 
working of Black’s mind. 

No picture of eighteenth century science would 
be acceptable that did not contain some account 
of the “ phlogiston ” theories or fallacies. Several 
of the protagonists. in that memorable struggle 
figure in these pages. Black, as is known, definitely 
abandoned the doctrine that Priestly upheld, and 
threw in his lot with Lavoisier, with whom it is well 
known the social relations were strained In these 
days, there is as we think a tendency to overrate 
the French philosopher in comparison with English 
contemporaries. So far as the relations between 
Black and Lavoisier are concerned, we are not 
prepared te accept the excuses offered by the author. 
The evidence of want of candour, to use no harsher 
term, on Lavoisier’s part is clear and definite. 
Black had suffered detraction at the hands of 
Lavoisier. For much information that Black had 
readily supplied, he received only private letters 
of fulsome and insincere flattery, that disgusted 
Black’s sense of dignity and decorum. There was 
no public acknowledgment of assistance or priority. 
Sir William Ramsay thinks that Black’s attitude 
was not warranted. “An emotional Frenchman 
will express feelings perfectly genuine at the 
moment, yet inconsistent with his other actions. 
It is, however, not to be wondered at, that Black, 
a calm deliberate Scotsman, who never acted on 
impulse, should have failed to understand the 
mentality of Lavoisier.” Like Black, we remain 
unconvinced, such pleading may explain the letter, 
it fails to explain the omission in public writings 
and treatises, when certainly Lavoisier was not 
acting from impulse. 





Industrial Electrometallurgy, including Electrolytic and 
Electrothermal Processes. By Eric K. Ripeat, M.A. 
(Cantab.), Ph.D-, F.I.C. London: Baillitre, Tindall 
and Cox. [Price 7s. 6d. net, bound.] 


InpDvusTR:AL electrometallurgy and electrochemistry 
have brought many disappointments to their 
advocates. Itis the fault as much of the enthusiasts 
who made rash promises and started improvements 
based on inadequate research, as of the manu- 
facturers who, having worked out remunerative 
processes after many years of hard struggle, were 
little inclined to risk the installation of new plant 
in the expectation of doubtful advantages. The 
early electrometallurgist was mostly an electrician ; 
the furnaces did not satisfy the metallurgist and 
gave trouble to the electrical engineer at the power 
station. The development of the English electro- 
chemical industry was further retarded by a third 
factor, the dearth of competent electrochemists and 
electro-metallurgists. Colleges and works could 
supply well-trained engineers, electricians and, to a 
lesser degree, technical chemists. The electrochemist 
is still difficult to find. Electrochemistry has hardly 
been raised to the dignified standiny of a ‘‘ subject ” 
in our English higher educational system, as Dr. 
Rideal expresses it. The few lectures of the college 
course of physical chemistry devoted to electro- 
chemistry cannot impart the theoretical ground- 
ing which should precede, or run parallel with, the 
technical training of the electrochemist. That 
want is now felt. The war has taught the easy-going 
manufacturer the necessity of progress based on 
research and scientific methods; he is willing to 
try electrochemical methods, but experienced 
electrochemists are scarce. Dr. Rideal’s book will 
be of valuable aid in training them. 

It is a good book, instructive and clear throughout, 
and reads well. Dr. Rideal does not waste words ; 
he notices the most recent literature, and his treat- 
ment differs in several features from that of allied 
publications. The reader will.always be interested 
and in general be satisfied, except that he will 
ask for more. To enable the student to find what 
could not be given in the 250 octavo pages of the 
volume, Dr. Kideal has added plenty of references 
to his sections and compiled two indexes. He 
dors not write for the elementary student, but he 
does not unduly presume technical knowledge ; 
constructive technical details are not given. It 
will be noticed that the title: ‘‘ Industrial Electro- 
metallurgy, including Electrolytic and Electro- 
thermal Processes,” does not: specify Electro- 
chemistry. All organic chemistry is excluded ; 
inorganic oxidation and reduction processes, the 





electrolytic manufacture of permanganates, and of 
the alkalis are notincluded. Primary and secondary 
batteries, and electro-analysis are not discussed ; 
they form subjects of their own. In spite of these 
restrictions the subject remains so vast that Dr. 
Rideal’s chief anxiety must have been to decide what 
he might leave out. The shortcomings of his book 
are almost all shortcomings in this literary sense. 
Yet we miss general chapters on electroplating, 
diaphragms and furnaces. Those matters may be 
dealt with in other volumes of the series—the 
volume forms one of Dr. Samuel Rideal’s series on 
“Industrial Chemistry’; but one expects some 
notes on tubular and resistance furnaces, though 
they are “industrial” to a slight extent only and 
not very “chemical.’”’ Diaphragms fare badly. 
There is a heading, ‘‘ Diaphragms and Cataphoresis ”; 
the text under the heading, less than half a page, 
concerns colloids, there are five lines on the drop of 
potential across a diaphragm, and the term 
“‘cataphoresis”” does not occur at all. These 
paragraphs are on page 11, at the end of the 
theoretical part of the introduction which deals with 
ionisation, potential and electrolysis, and passes 
on to 15 more pages on power (hydro-electric, coal, 
gas, oil) and on the mineral resources of the British 
Commonwealth. We should be sorry to cut out 
these pages on power; but the theoretical section 
is too short, though it is supplemented in the 
other sections. 

The sections of the volume are: Electrolysis in 
Aqueous Solutions ; Electrolysis in Fused Electro- 
lysis ; Electrolytic Preparation of the Rarer Metals 
(short and not up to date); Electrothermal Pro- 
cesses; Carborundum and Oxisilicides of Carbon ; 
Carbides and Borides; Electrothermal Nitrogen 
Fixation by Metals and Metallic Compounds ; Iron 
and Ferro-Alloys. Electroplating processes are very 
properly noticed in the first section under the 
respective metals and not separated from the 
metallurgical processes of cognate nature, as is 
usually done. In copper refining, only the multiple 
system is noticed, and some recent literature on 
high-current density-workirg is overlooked ; there is 
merely an allusion to the fact that two of the largest 
American works prefer the series system; the 
relative advantages of the two systems might have 
been pointed out. As regards the Hoepfner chloride 
process, we believe that it is no longer used in any 
of its many modifications, owing to difficulties with 
the hot corrosive chloride solutions and the dia- 
phragms ; Dr. Rideal does not mention th‘'s. With 
respect to the Birkeland-Eyde, Schénherr, and 
Pauling processes of nitrogen fixation, we have 
merely the names and reference to another volume 
of the series. There are a few misprints, hardly 
worth troubling about: Berkeland (instead of 
Birkeland), Henniche (Mennicke); French accents 
and German modifications are accustomed to 
a certain disregard; the index reference to 
carbides is wrong, and the ordinary aluminium 
carbide is Al,C,, not Al,C, (page 172; the correct 
formula is given on page 193). Such insignificant 
oversights, however, and the slip above-mentioned 
—the consequence of an excision presumably—do 
not impair the value of the book, which bears the 
imprint of great care. We are not sure why 
ionisation must take place subsequent to solution 
(it might be concomitant), and Lindblad’s formula 
for the power factor might have been presented 
in a more lucid form. But one chiefly regrets that a 
man of Dr. Rideal’s capability and conscientio 
has limited, or has had to Jimit, himself to so short 


a volume. 
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“ STUDENTS FOR DEGREE COURSES.” 
To tHe Eprror or ENGINEERING. 
Smm,—We should like to add our support to the 
ions made by Mr. Wollaston in commendation 
of action of the University of Bristol in making 
special ery nee w for dealing with students who may 
be returning from the army. ye are pleased to see that 
other institutions are adopting a similar far-sighted policy 
and trust it will become general. 

Men, who have spent anything up to four years in the 
army and now wish to take a university course or to 

plete one already begun, cannot afford to waste 
any of the time that remains for them. Some may have 
already Py oe matriculation examinations, but to 
require all those who have not done. so to take the 
examination, would mean a useless delay of months 
that cannot be spared, particularly as the requirements 
of this examination may include a number of subjects 
quite outside the int d degree course. Satisfactory 
evidence of previous good &ducation should be accepted 
generally by the universities for these students. 

With the same object of saving as much valuable time 
as possible we hope to see the suggestions adopted that 
entries may be made without waiting for the beginning 
of a fresh university year and that the normal course may 
be cut down by a year or more, 

The practice of the University of London should also 
be adopted by which degrees are given on attendance 
at evening classes or any other method of reaching the 
standard required. This is particularly important for 
those students who may be compelled by force of cireum- 
stances to earn their livelihood while continuing their 
studies. 

While these students who have given freely of their 
time and abilities in the service of the nation may claim 
these concessions as a right, there is another reason for 
making them—at any rate if the number of such students 
is likely to be large. Unless they are dealt with as 
rapidly as possible the succeeding generation of students 
may find the way blocked for them in our universities 
and other institutions. 


Yours eee 
Ans RENOLD. 











CrystaLt PaLace ENGINEERING Soctety (AFFILIATED 
To THE Sociery or Enornrers).—The ‘‘ Wilson Pre- 
mium ”’ for the best paper read before the Society during 
the past session, has been awarded to W. G. 8. Grimmond 
for his paper on “Theory and Practice of Present-day 
Radio-telegraphy.”’ Other papers read during the 
session were ‘The Elimination of Faults in Power 
Units, by E. A. Boyd, and “ The Development of the 
Airship,” by B. G. Simmons. The premium was handed 
to Mr. Grimmond by Colonel Sir. Archibald D. Daunay, 
C.E., Mayor of Wandsworth, on the occasion of the 
138th distribution ‘of certificates at which he presided 
on December 19. 


Cuemists Empirovep in H.M. Factorimes.—The 
Institute of Chemistry of Great Britain and Ireland, 
30, Russell-square, W.C. 1, has issued the following 
statement: “ It is anticipated that many of the chemists 
engaged in the factories under the ment of Ex- 
plosives Supply, Ministry of Munitions, will shortly be 
available for employment in private works or elsewhere. 
In view of the impetus which has been given to many 
branches of chemical industry during the war, and the 
necessity for furthering the development and extension 
of chemical manufacturing industry, it is important 
that the public and those interested in chemical manu- 
factures should realise how great a national asset the 
services of these chemists may ve. ese men have 
had advantages which rarely fall to the lot of chemists 
in works, since, owing to the lack of workmen, competent 
to conduct complicated and. often dangerous chemical 
operations, many of the chemists themselves have been 
— to carry out all the manual work involved until 

inary workmen or womer were sufficiently trained. 
In this way they have gained an excellent first-hand 
practical experience in running the plants and in over- 
coming technical difficulties. In addition they have 
had quite exceptional opportunities of learning the 
principles on which the plants are constructed and the 
various operations carried on. Great pains have been 
taken by the Factories Branch of the Department of 
Explosives Supply to give the chemists full a 
of thoroughly understanding the plant and the processes 
with which a were working, not only in regard to 
purely technical matters, but also in regard to working 
costs. They have thus always had before them the 
incentive to reduce the working costs as much as possible, 
by the economy of raw materials, the recovery of waste 
products and the skilful employment of plant and labour. 
In other words, they have been taken into the confidence 
of the management of the factory, have had these aims 
clearly presented to them, and have been shown the best 
means to attain the said aims. Again, many of them have 
carried out on the large scale valuable investigations 
relating to the difficulties that have arisen in the course 
of manufacture, and on the recovery of waste products. 
They have all been taught to consider the plant opera- 
tions as in the form of a balance-sheet and to account 
as far as possible for the yields and losses involved. 
There is no doubt that many such chemists can be 
usefully and profitably employed in the scientific manage- 
ment of factories and that they will extremely 
valuable to our chemical industry. erying need 





_in this country is for.careful, thorough. scientific control 
and these chemists afford the chemical 
manufacturers the opportunity of getting reliable aid in 
that essential work,” 
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THE PROPULSION OF CARGO SHIPS 
WITH PARALLEL MIDDLE BODY. 

ake H . ene, 

pte eo of — archer Propeller Ree yr me 
of Sees ce M Body in a Single-Screw Cargo 


By Naval Constructor Witt1am McEnrez, U.S.N., 
Member. 


Previous experiments made at the United States 
epeseeate odel Basin indicatet that for slow ships 
of full lines, such as are used for the ordi: single-screw 
cargo ship, it is desirable to use @ certain amount of 
parallel middle body. In those experiments the different 
models used had varying lengths of parallel middle body 
distributed equally forw and abaft the midship 
section. The present investigation had for its object 
the determination of the best fore and aft position for the 
parallel part of the ship, amd the investigation of the 
effect of this variation on the shaft horse-power, pro- 

ulsive coefficient, and wake and thrust deduction 
actors. 





in independent 
against o calibrated spri Eat the deflaction of the 
a spring so ion 
ing indicated the torque of the motor. In addition 
to this there were suitable means provided for measuring 
the revolutions of the shaft. 

The order of procedure in making the tests was as 
follows: The shaft and dynamometer were carefully 
lined up and the whole run for a sufficient time to warm 
up the bearings and reduce the bearing friction as much as 
possible. Owing to the fact that the dynamometer was 
placed very close to the stern, but a short length of 

lier shafting was necessary, and this was enqpernes 

y two self-aligning bearings, one at the stern i 

and the pees at a yey — the stern tube. With 
the propeller shaft in place and everything working 
freely the model was towed in the Model 1 Basin beneath 
the towing carriage at several different speeds, and the 
propeller shaft, without propeller, run at the range of 
revolutions to be covered in the course of the e iments. 
The propeller was then fitted to the shaft cards for 
tor and thrust and revolutions per minute were taken 
with the model self-propelled at different speeds. In 














iving a ing number of points for plotting the 
fo , thrust and revolutions per minute auve, * 
armature of the propeller dynamometer was 
especially designed to reduce to a minimum the amount 
of magnetic thrust. This thrust increased with the 
and amounted to 0-17 Ib. when the armature was 
i Ys in. and the torque delivered to the shaft 
was 16 lb.-in. Neglecting this at higher powers would 
have caused an error in thrust measurements of 
1-4 per cent., but would not have caused any error in 
the power measurements. However, this magnetic 
thrust was separately calibrated, and corrections for it 
were made in working up the results of the cupeemante. 
It is interesting to note that experiments of this kind 
with a very heavy model, in this case a displacement 
of 3,774 Ib., afford @ very sensitive means of checki 
the uniformity of of the towing carriage. If the 
towing carriage itself were not very carefully adjusted, 
so as to eliminate slight variations in power re to 
drive it, owing to variations in the level of the tracks 
or uneven friction of the driving wheels or guide wheels, 
the resulting small accelerations and retardations of the 
carriage were made very apparent. As the model, driven 


ed 


—— 
































Lacementind oi 





OA) ~—é«<CP 162 udp” 
aad 53 Between N153 £166 Frames spaced 25.93 apart. 
] 





400Ft. between Perpendiculars------ 


Four 20-ft. models were made corresponding to shi 
of 400 ft. length between perpendiculars and of 57-3 ft. 
beam, 26 ft. draught, and 13,137 tons displacement 


when fully loaded. A longitudinal or pri co- 
efficient of 0-788 was chosen as = rape about the 
carriers of type. Aconstant 


resent practice in c: 
length of the middle body was taken equal to 
33 per cent. of the ship’s length. This percentage was 
found in the investigations referred to above to give 
about the minimum residuary resistance for the speeds 
attained in practice for ships of this type. 

In Fig. 1, annexed, are shown lines of model 
2,023 which were used as the parent form. In Fig. 2, 
are shown the curves of sectional area for the four 
models and the parent form. Model 2,132 was made 
very full at the entrance, with a fine run. Model 2,135 
was made relatively very fine at the entrance and full 
in the run. Models 2,133 and 2,134 were in 
between the two extreme models. The model with the 
very full bow and that with the very full stern were 
purposely made of an extreme t beyond an 
that might be expected to be , in order to give 
wide scope to the investigation and to insure that 
limiting condition as regards power should be obtained 
at either extreme. 

In the four models the middle section of the 
ee gore * is no say, the vay ye vided 
the mi y mto two portions— 
was placed at varying distances from the forward 
perpendicular, amounting to 31-3 per cent., 38-5 per 
cent., 534 per cent. and 60-5 per cent. of the length of 
the ship, tively. 

The models were carefully made and all were fitted 
with the same cast stern frame, which included the stern 
beari neped a+ ama ge The stern frame had 
the rT cast wi 
was a to each of the four models a the self- 

ropulsion experiments were unc . » together 
vith the propeller shaft, propeiler and di 
were transferred from one to the other as the 


: 


Fe 


experiments with each model were completed. 
a meter consisted of a small direct-current 
motor, the armature shaft of which was di con- 


nected with the propeller shaft by means ef a flexible 
coupling. The armature shaft was free to float fore and 
aft and aft in its bearings about y, in. in an axial direc- 
tion. The armature shaft was connected to a calibrated 
spring by means of a thrust bearing, so that the axial 
displacement of the armature shaft gave 8 measurement 
of the propeller thrusts. Similarly, the frame of the 


* Paper read before the Society of Naval Architects 
and Marine — at Philadelphis, November, 1918. 
+ “ Speed Power of Ships," by D. W, Taylor. 
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these tests the model was guided by two plates about 
10 in. in width placed at either end of the model, so as 
to steer it in a straight course. The guide p! 
aged eet Ga dadeee ety eee 
t towing carriage did not exercise any force on 
the model in a fore and aft direction. Starting at low 
corresponding to about 5 knots for ship, 
Sons ae was adjusted to run at a uniform 
. theostat controlling the speed of the pro- 
peller dynamometer was then adjusted so that the thrust 
of the propeller would just keep the model running as 
fast as the carriage, without striking the b 
which were p' at an interval of 6in. Thus, 
with the model in the mid position, it was free to gain or 
lose @ distance of 3 in. as compared with the i 


was running 

with the towing 

and revolutions per minute was taken. If, in the course 

of the run, the model struck either stop on the carriage 
run 


+ 
i 
: 





Pramas 
29.16 apart bet. | 
Length. of Parallel Middle Bods 185.6 Pt.---------— + 
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Scale for Sectional Area in Fraction of Maximum. 
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by its own eller, when supplied with a constant 
me Soll ran ao uniform — . it i ps _— 
the towing carri gaining or losing distance fe 
inches in 5 Seale. or 10 seconds, as slight inequalities 
of speed due to small variations in the resistance of the 
dri mechanism developed. In order to conduct self- 
TO) ion experiments successfully with the methoa 
ollowed, it was necessary to have the towing carriage 
running in excellent condition. ; 
Immediately after completion of the uk gy 
tests on the model the propeller was remo and the 
runs to obtain the shaft friction and the thrust without 
propeller were repeated. The model was next con- 


lage - a th f : 
This insured that the conditions of test bo’ lor self- 
on and for the resistance of the model would be 


. 3, 153, is shown one of the dynamometer 
‘or @ model running at & corresponding 
to sbout 10} knots for the ship. It will be noted that 
the deflection of the torque spring for this condition 
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was 2-47 in., for the thrust ing 2.24 in., and the Model. Ship. The results of the investigation are given in Figs. 6, 
interval over which the revolutions were measured In, Ft. i. 7 and 8, below. An examination of the effective 
was 1.78 in. With a little practice it was possible to Diameter 10-125 16 7 horse-power curves and the shaft horse-power curves 
read both the thrust and the torque deflections within Pitch ... 9-0 14 9 for the different models shows, as would be e: ) 
1/100 of an inch. The revolutions could be read to an aD eee wide variation in power required. By plotting cross 
accuracy of less than one-half of 1 percent. Consideri Pitch ratio 0-889 curves of power at a speed of 11 knots it will be found 
that the data taken are plotted and the whole ave Mean width ratio 0-20 that, for both the effective horse-power and the shaft 
by means of faired curves, it is estimated that the results Number of blades... ae 3 horse-power, the best results are obtained when the 
obtained as regards the three elements measured are Ratio of projected to disc area 0.266 mii section of the parallel middle body is placed 
correet within 1 per cent. Blade thickness fraction 0-04 
In 


Fig. 4, annexed, are shown the actual observations 
of the torque and thrust pen deflections, and the revolu- 


Figs. DYNAMOMETER CARD SHOWING 
PROPELLER THRUST, TORQUE, AND R.RM. 





























Scale for Effective Horse Power. 
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{5680.F) Scale for Speed in Knots. 


Curves of Effective Horse Power for 400-Ft. Cargo Ship. 
With variable location of 


The propeller had three blades of Taylor’s standard form. 

The propeller characteristics were obtained by separate 
tests of the propeller model run in free water, that is 
in a separate ap tus where the propeller shaft pro- 
jected well oeck; that the propeller ran in water 
undisturbed by the action of the testing apparatus. 
The same motor dynamometer was used for the tests as 
was used for the self-propulsion tests, the only difference 
being that the propeller shaft was coupled to the forward 
end of the armature shaft instead of after end. 

The characteristics of the propeller are given in 
Fig. 5. The thrust constant Or, and the torque 
constant Ca, are plotted on nominal slip following the 








+0 #2 14 j 
Scale for Speed wr 


(5680.0) 





(5680.4) Scale for Speed in Knots 


Curves of Shaft Horse Power, R.P.M., and Propulsive 
Coefficient for 400-Ft. Cargo Ship. 


about 43 per cent. of the ship’s length from the forward 

mdicular. But 2,000 shaft horse-power is required 
or the ship represented by model 2,133 at a speed of 
11 knots. ‘hie is considerably below that obtained with 
the ordinary 400-ft. cargo ship of this displacement and 
it may possibly be questioned to whether it is not lower 
than could be expected to be obtained on a real ship. 








(sea0. ‘) 


Scale for Stip wv per Cent. 


Curves o; wie ag Characteristics. 
r No, 824. 
Pitch ratio . 


Ratio projected area to disc area - 266 
*aratio .. e0 +200 
Blade thickness fraction . ee oo 0m 
Cq = 2 3 
nm ps de n® pe d2 





d = diameter in feet. 
p = pitch in feet, 


nm = revolutions per second. 
T = thrust in pounds. 
Q = torque in pound-feet. 





6640.4.) Scale for Speed in Knots. 


Curves of Wake Fraction, Thrust Deduction Coefficient, True 
Slip and Apparent Slip for 400-Ft. Cargo Ship. 












































With variabie location of parallel middle body. Variable location of lel middle . 
and tsa tety STEN sare at]| als eer ddd pate ater g eam] is ee aaa, eke amet oie ae 
1 7 = 133° “4 t. ngth of paralle e = 183-6 ft. or 33-4 per cent. = 133- ° : 
Length of parallel saa a 6 ft. or 33-4 per cen weal tomgthe pe b- 
l 
Centre of Centre of Centre of } 
Parallel Mid-| Length of | Length of | Parallel Mid-| Le Parallel Mid-| Length of | Length of 
Mode! e ngth of | Length of | Model 
dleBodytrom} Entrance | Run _ | Appendages. Trim. | Modella1. Body from| Entrance fa Appendages. |Trim. Bod Entrance| Run | Appendages. Trim 
No. |' FP. in pec. | in Beam. | in Beam. | No. |'g.P. in p.c. | in Beams. | in Beams. | No. |"p.p.im pc. | in Beam. | in Beam, |?” 
of Length. of Length. Length. 
2182 | 81-80p.c. | 1.02 | 3-81 | Stem frame | E-K. | "9132 | 31°30 p.c. | 102 $63 | Stern frame | E.K.| 2182 | $1.80 p.c. | 1.02 Stern frame E.K. 
and Rudder. 
s108 | S8-<8pc. | 1-68 | 3.18 Ditto =| EK-| 9188 | 3846 pc. | 152 313 | Ditto | E.K.| 3188| 98.46p0. | 1.52 8.18 to | | EK. 
me BRE | $e | Ee Bee EE BR Bee | ae | Pe | Bic EEL BR) ERI) Ee Eg | Be 
2135 | 60-50 pe. | 3.06 | 1.59 me | | RE] My] Sere | 888 aes K. 50 pe, . . 
tions per minute of the propeller shaft plotted on speed | method used by Schaffran.* These constants, which are | It must be remembered, however, that the lines are of 


of the model, the latter being 


measured by the speed 
of the i 


carriage in the same manner as in the 

The —— aze the dimensions of the lier used 
fol ing are i jons 0 prope 

in the experiments and also the dimensions expanded 

to the ship scale :— 





in non-dimensional form, lend themselves well to the 
analysis of self propulsion experiments and to the 











extension of the results to the -size ship. 
*“Systematische Propell he,” K. Schaffran, 
Schiffbau, September 22, 1915. 


iven do not include shaft friction. 
y of the method followed it may be 
that in similar e made on @ 1 
Jupiter, for which are available 
rate trial data, the results of the model teste, 
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EstimmatTs or PERFORMANCE. THE SUPPLY OF SINGLE-PHASE POWER 
Shaft Horse-power. FROM THREE-PHASE SYSTEMS.* 
obit a = cy AREER aan VR oR . oa if yar x By Professor Mites WauxKzR, D.Sc. 
Pp. -P. Est. Tank Av A» 8 
—_, a =e | oh P e - | Power. | Power. a so Revs Revs (Concluded from page 727.) 
elite heel Nie oe Al . ; Ll x + a Fa 2 EE APPENDIX VI. 
m i 1-27 735 750 3-48 2-78 0- 60-4 62-0 Meruop or Cxoosine THE CoMPONENT VOLTAGES FROM 
2,182 0 1,100 O-ases 0-8 1-27 1,762 1,800 3-48 3-01 0-1274 | 78-7 80-5 THE THREE PHASES IN ORDER TO BurILp uP E’ Sux 
; 12 2,580 | 0-7607 | 0-12 1-27 4,325 4,500 3-48 3-23 0-1885 | 101-6 109-0 (w t — 8), 80 as TO GET BALANCED CURRENT IN THE 
0 |o-1700| 0-74 | 1-41 |. 1,153 | 1,225 | 3°51 | 2-78 | 0-1879| 63-75 | 69-0 bev shgpcabethy-g sane saraemereaineeal 
2,185 10 1,240 0-3656 | 0-455 | 1-41 23220 | 2,260 | 8-51 | 3-01 | 0-1564| 81-44 | 86-0 In this case B = i @— tr = — 22-5 deg.; 
‘ 12 2,600 || 0-7371 0-138 1-41 4,607 4,550 8-51 3-23 0-1955 | 102-5 109-0 therefore — & = + 22-5 deg.; so that in laying out 
O E’ in Fig. 40 we set off the angle at 22-5deg. from O Ea. 
s 450 | 0-1827| 0-91 | 1-27 702 725 | 3-48 | 2-78 | 0-086 | 60-8 61-5 | anti-clockwise. The problem is to build up this voltage, 
2,188 | 10 O05 | O-s7s7 | O-6e0) 1-87 | 18 | Lee. | 8S | SOl | 0108) BS | ae Oo”, from the three-phase voltages Ba Be al 
82: 53 2 3 : y . . ‘ " : scheme of connections is shown in Fig. 39. 
12 1,825 0-5381 0-276 1-27 3,020 2,850 3-48 3-23 0-1316 94-9 98-5 aanil ris fed from secondaries on iy a4 
490 | 0-1445 | 0-855 | 1-27 796 850 | 8-48 2-78 098 60-9 63-0 series, each secondary being wound on a separate core 
2,184 10 1,000 0-2949 0-553 1-27 1,596 1,700 3-48 3-01 0-1154 77-66 79-5 the pri of which is supplied from one of the three 
12 1,825 | 0-6381 | 0-276] 1-27 3,020 3,150 | 3-48 | 8-23 | 0-1316| 94-9 97-5 | phases A, and C senpoctively. It is oonmeed on thaws 
1,000 turns on each of the primaries ; problem is 
. . “27 735 8-48 | 2-78 | 0-09 60-4 — ‘ 
2,028 10 oes | O-ara7 | 0-688 137 1,472 No 8-48 | 3-01 | 01065 | 76-9 ie poy pont geod turns on the secondaries so as to 
. . . 7 data 3-48 3-23 0- . a 
en statis "eat 24 Utes: J ae’ = The condenser current I’ (Fig. 40) is 90 deg. ahead of 















































The 


a 
developed a method for cbtaining qu: 


t between the t er columns is so close that it appeais to me that Commander McEntee has 
Sa met ‘bt Yuickly and cheaply all such data as it has taken me yews to collect and ficm the data so 


obtained, not only to deduce omnes core factors for prcpelier design, but als« so to classify hulls along such definite 


lines that the performances of ccmb 


ed hull and propeiier can be forecasted with the minimum of error. He is most 


heaitily to be congratulated — results of his labours up to the present time, and 1 hcpe and tiust that he has not yet 


the end of his investiga 


extended to the ship, identically as regards the 
propeller revolutions aa within 1 per cent. as regards 
power and propulsive coefficient. 

In Fig. 8, page 753, are shown the curves of wake 
fraction, thrust deduction coefficient, ameeom slip, 
and true slip for the ship. In extending 
the model experiments to the full-size ships it has been 
assumed that the wake fraction and thrust deduction 
coefficient of the ships are the same as for the models. 
The apparent slip and the true slip for the ship are less 
than = the 1, because of less relative resistance, 
owing to the fact that the frictional resistance increases 
less rapidly than if it followed the law of comparison. 

In order to avoid confusion in terms, the following 
definitions of thrust deduction coefficient ¢, and wake 
fraction w, are given :— 


oe. me a P 
ey rr tls 
in which T is the thrust of the propeller, R the resistance 
of the ship, V the s of the ship, V’ the speed of 
advance of the propeller in the water in which it works. 

As was to be expected, the wake fraction and thrust 
deduction coefficient both increase with fullness of the 
stern. It is interesting to note that in all cases the wake 
fraction is considerably greater than the thrust deduction 
coefficient, resulting in a hull inte * oeery than unity. 
The wake fraction obtained for the different models at a 

corresponding to 11 knots for the ship varies from 
0-29 to 0-35. 

The formula for wake fraction given by Taylor is as 
follows: w= — 0:05 + 0-556, in which 6 is the block 
coefficient. This would give for all of these models a 
wake fraction of 0-336. The ave of the results 
obtained in these experiments is 0-31, which is but 
slightly less than that estimated by the above formula. 


{In connection with the above paper we are asked to 

blish the following contribution to the discussion b 

ar Admiral 0. W. Dyson, United States Navy, whic 
was received too late to be read at the meeting. The 
agreement between Mr. McEntee’s model tests and 
Admiral Dyson’s independent estimates is of much 
interest.—Ep. E.] 


Discussion by Rear Admiral C. W. Dyson,JU.S. Navy. 


Commander McEntee has requested me to analyse the 
propeller which he used in his experiments and to make 
an estimate of its performance behind the various hulls 
which he has in order to ascertain the degree of 
agreement between’ the ‘results obtained by the two 


methods. 

In order to give a clear u ing it will be 
necessary for me to give a brief description of the method 
used by me and which has been obtained by many years’ 
study of the performances of actual propellers driving 
actual ships over carefully measured courses. 

The form of propeller blade selected from which to 
derive the design or performance factors is that of which 
pers ye ret area is an oval with the greatest circular 
width at 0-7 radius of the propeller from the centre. 

From these performances a series of basic curves of 
design have been obtained from which the performance of 
the propeller under these basic conditions can be obtained 
and the performance of the propeller under any other 
conditions of performance derived from this basic 
performance by the application of suitable factors 
entailed by the changed conditions. 

The basic conditions are denoted as follows :— 


L.H.P. = Basic indicated horse-power. 

8.H.P. = 1.H.P. x 0-92 = Basic shaft horse-power. 

P.C. = Basic propulsive coefficient with maximum 
hull efficiency. (Taken for total projected area 


ratio.) 
E.H.P. = LH.P. x P.C. = Basic effective (tow- 
rope) horse-power. 
_ P.A. + D.A. = Projected area ratio (outside 0-2 
diameter) of three-bladed basic propeller. 
§ P.A. + D.A. = Projected area ratio of four- 
screw. 





% P.A. + D.A. = Projected area ratio of two-bladed 
screw. 

1 — 8 = 1 — Basic apparent slip (for three blades) 
and for fullness of after body of vessel. 

I.T.p = Basic indicated thrust in pounds per square 
inch of disc area of the propeller. 

D = Diameter of propeller in feet. 

P = Pitch of propeller in feet. 

T.8. = Basic tip speed (three blades) in feet, of 
propeller. 

v = Actual speed of vessel. 

e.h.p. = Effective (tow-rope) horse-power for v. 


The power required to deliver e.h.p. where no cavita- | jine 


tion exists is expressed by : 

LH.P.2q = LH.P. x K + 10° 
where z depends for its value upon the value a 
and K is the thrust deduction factor. 


The revolutions co: to the actual conditions 
of resistance are found by the fo! ro equations : 


. I a xX Av 
= arent slip = § —__<- — 
oe en ee A, 





and Ru =>» 





where S is the basic apparent slip and Ay and A, are 
factors ong ay he the values of V and v. 

It should be borne in mind that slight variations 
in the form of blade have only slight effect upon the 
efficiency so long as the same oye ares is retained, 
but do have a considerable effect upon revolutions, 
therefore we should be prepared to find but small 
differences between the estimated and tank powers if 
both methods are correct, but considerable variation in 
the revolutions as the pas used by Commander 
McEntee had blades of the Taylor form, while the 
standard blade form used by me is an oval. 

In ss ing the block coefficient to use for basic 
apparent slip, the open water (where the propeller is 
not covered 4 the limits of the load water plane of the 
ship) correction is applied for hulls 2,132, 2,133 and 
2,134, directly to the standard block as ordinarily 
obtained for hulls of the given length, beam and dis- 

lacement, while for hull 2,135, which had abnormally 
ull after-body lines, this same correction has been 
ap to an increased standard block, this block being 
0-80 in the first three a oe in the — the 
corresponding o water bloc ing 0-532 0-61. 

The work a coaheds and estimate follows, the 
estimated and tank powers and the estimated and tank 
revolutions being placed in parallel columns. 


Hull Characteristics. 
L.B.P. = 400 ft 
B= 57-3 ft. 
H = 26 ft. 
Nom. B.C. = 0-7716. 
B + L.B.P. = 0-1433 
Stand. B.C. for K = 0-80. 
Est. Stand. B.C. for K (Hull 2,135) = 0-85. 
D<.T7H.-. 
Stand. 8.B.C. for V = 0-532. 
Stand. 8.B.C. for V (Hull 2,135) = 0-61. 
K = 1-27, for 2,135 = 1-41. 
Basic Condition of Propeller. 

P.A. + D.A. (three blades) «-- 0°266 
ee jie see ee --» 16-583 ft 
a ote + 14-76 ft. 
TS. tea ou 5, 
PxR ote ose oe 1,671. 
1 — 8 (for 8.B.C. 0-532) .. 0-89 

(for 8.B.C. 0-61) .. 0-90 
v eee ase wee 14-67 

14-84 

LT.p 3-1 
LHP. 4,880 
P.C. 0-695 
E.H.P. - 3,392. 
8.H.P - 4,490 


E’, and is taken as 100 amperes, 100 amperes being 
taken as the current on the single-phase furnace I,. 
The value of the current in any one of the primaries of 
the transformers will be directly pe ene to the 
number of turns of its secondary. It will be seen that 
a aie at a bie oe 
the primary of transformer neglecti © mag- 
asticheg current) ; it will be in phase with cd 

As we are aiming at having the resultant currents in 
Phases A, B and C at 120 deg. to one another, these 
currents must form the sides of an equilateral triangle 
such as that drawn in double lines in Fig. 40. The phase 
of the base of this triangle is given by the phase of I’ ; 
and it will be further seen that the resultant A must be 
obtained by adding together the vector OIs and another 
vector parallel to OI’; similarly, the resultant C must 
be obtained by adding together the vector O Is and 
another vector parallel to I’O. ‘Thus the height of 
the equilateral triangle is determined by setting off a 
ine Is I, parallel to OI’ and finding the point where it 
intersects the line OI,, which is necessarily at 60 deg. 
to OI’. The equilateral triangle is then completed by 
drawing the resultant C, which is necessarily equal to 
Olc obtained by drawing a vector —I 1 to 
I’O. If we now scale off the currents Is I4, O Is, and 
—Is Ic, we find that these are 114-2 amperes, 44-7 am- 
peres and 70 amperes respectively ; therefore the number 
of turns in the secondaries of the transformers should be 
1,142, 442 and 700 respectively. If we now set off three 
voltage vectors 1,142 volts, 70 volts and 442 volts respec- 
tively, lel to Ea, — E. and E, respectively, we 
obtain the vector O E’, representing 1,732 volts, 22-5 deg. 
ahead in phase of Enc. 





APPENDIX VII. 
CALCULATION OF DIMENSIONS OF THE MAOHINE. 


Size of frame and speed.—It was decided to use an 
eight-pole frame so as to get as of 750r.p.m. Since 
single-phase machines require bigger frames than three- 
phase, a D@/ constant of 6 x 108 suggested a frame with 
an internal bore of 91-5 cm. and length of iron of about 
42cm. The makers had a frame of size 140 cm. (outside 
stator punchings), and as these figures appeared con- 
venient they were decided upon. 

The general method of calculation is that described 
by the author in his book “The Specification and 
Design of Dynamo-Electric Machinery.” In order to 
shorten this paper, the author will rely upon the descrip- 
tions and explanations of the general method given 
the book. The calculation sheet reproduced on 724 
anie is the same as that used throughout the book (see 
pages 317 to 320). Matters that are rather special to 
this machine will be given somewhat more fully. All 
dimensions are hen in ——. ai 

Three-phase winding.—Allowing for impedance drop 
in the winding, the generated back E.M.F. should be 
about 6,000—60 — 5,940 volts. As the frame would 
carry a total A, B of about 1 x 108, an approximate 
number of conductors would be 1,200. For eight poles 
1,152 (= 72 slots x 16 conductors per slot) is a con- 
venient number. The E.M.F. coefficient K, = 0-4 (see 
page 23 of book). Revolutions per second = 12-5. We 
thus arrive at the voltage formula— 

5,940 = 0-4 x 12-5 x 1,152 x 1-03. 

Size of three-phase conductors.—Allowing an efficiency 
of 90 per cent., we have 444 kw. input at unity power 
factor. This gives us 43 amp. per phase, or, allowing 
@ little margin for power-factor adjustment, say 47 amp. 
per phase. 

© size of conductor chosen was 0:26 x 0-5 (0-127 
sq. cm. in area, allowing for rounded corners). This 
gives 370 amp. per sq.cen. at 47amp. The 16 conductors 
are arranged in two rows of eight, with substantial insula- 
tion between them. 

In addition to the room taken up by 16 conductors 
per slot, room is left for three compensating conductors, 
the function of which is described on page 725 ante. 
These conductors were made 0-13 x 1, as they had not 
to be bent edgewise. The size of slot required was 1-7 
em. wide x 3-7 cm. deep. Particulars of the lengths 
and resistance are given in the calculation sheet. 


gnel tap choke on the bantt of the 40 ciote ae - 
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Aand ©. Nosingle-phase slots are punched behind| sin 4m _ sin 6 x $(20deg.) sin 60 7 width were determined some such calculation as 
the slots occupied B. ‘The shape of the punch- eT Say ae ase = Fides, = O88 that given below, which into account the amount 
ings will be seen in Fig. 21, page 723. Since a current of ef RRs ; d of leakage occurring across the three-phase slot, the 
2,750 amperes would require s very large conductor, and | Now this wi factor, 0- 31, applies to the three-| single-phase slot, &0. All that was necessary was to 
sinse the ciagio-ghene tage to be generated is very low, | Phase winding. Therefore, when we have 5,940 volts | see that the radial (4:7 em.) was great enough to 
it is obviously the best plan to put eight paths in parallel, be we eee generated in the 768 conductors between the| carry the balance of the le flux required. The 
each of which can contribute 2,750 + 8 amp. This gives | t¢ A and C, the volts per conductors generated | following is the final calculation. 
hi be een ee ae are really :— Pp oo f iron) of the 
sti troubled wii currents if we did not split u ormeance om. length of iron) o, leakage path 
the conductor for this oumoemie The actual ae Se x — = 9-3 volts (virtual). for flux produced by single-phase winding (see page 
chosen consists of 3 square wires in parallel. Each wire 18 (0-88 422 of author's book for explanation of the method 
is 0-6 cm. wide (0+35sq.cm. in area). These individual] We can arrive at the vol generated by the 10 con- of caloulation. ) 
wires are crossed over in the course of connecting up, ductors making up each coil, as follows :— Body of three-phase slot 3-7 + 1-7 = 28-3 
so ‘that each wire embraces exactly the same. le: e i 3 x 0-984 Mouth of slot eee sive eee = I+] 
flux, and no eddy currents flow between the three in zamme oot ve 3 X 8 x 10 = 91°7 volts e 4 1 
. The eddy currents in the individual wires 8 ad we O°3-X 4 9 > x 10 = 80-5 ,, Zigzag 0-34 Rig Tx OBE CT = 0-56 
lying in the slote, calculated by Field’s curves, give a| *mallest 9-3 x 0-6428 x 10 = 50-8 ,, Leakage air-gap 4:7 + 0-45 av w = 1004 
aaa 22 per cent. higher than the 12 R loss for direct 232 volts for 15| Compensating conductor space l-l+1-8 = 0-61 
The number of turns required in the single-phase turns. =| Single-phase slot —-x —— ... = 0°55 
winding to give 234 volts at no load can be calnclased If now we have only 4 turns (instead of 5) in the smallest 3 2:3 
as in an otlbensy transformer, so long as all wires are | coil, we get the figures as follows :— 
8 trical: piseed bie yay dey thong Sy the = coil ... 9-17 x 10 = 91-7 volts 16-42 
t -phase ots 0} phases . ve same iddle 9-05 x 10 = 80-5 ” ic: e ngth i => ae = " 
winding factor. In 48 slots we have 48 x 16 = 768] Smallest 5-98 x 8= 47-8 ,, ME per Se x 5 x Be ger Ss 
conductors. 768 x 234 + 6,000 = 30 conductors in 6 —. 15-42 x 84 x 3,020 ... = 3-92 x 166 y 
slots (15 turns per pole) or 5 conductors per single-phase 220 volts nearly, for 14 End leakage «ai =0-4 x 106 
slot. "Had it been necessary to get 247 volts at no turns. Leakage lines per pole = 4-32 x 108 
Fig. 39. As the reluctance of the magnetic is mainly 
9 in the air-gaps considered, the leakage ) ry (when the 
C 15 turns are cerrying single-phase current) will encircle 
all 15 conductors. voltage generated will therefore 
B C : he pie 
(700) Tig.W. 
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load, some of the three-phase conductors would have 
been eut out to increase the working flux by 5 per cent. 
Before the winding was completed, however, the makers 
of{the furnace decided that they would not require more 
than 220 volts at no load, the relations between the various 
vol on load being as indicated in Fig. 22. It was 
therefore necessary to cut out one of the 15 turns per 
pole of the single-phase winding ; and the question arose 
whether it should be a turn embracing 4 teeth or a turn 
embracing 8 teeth. To determine this, it is only neces- 


Loe ; 
There being 9 slots per pole, the slot pitch is (electric. 
a None of the coils of the single-phase 
winding is of really full pitch. The | coil, embrac- 


z 
> 
§ 








ing 8 teeth, is short of full pitch by 20 .; the second, 
by 60 deg. ; and the smallest coil, by 1 . Taking 
the winding factor of a really full-pitch coil to be unity, 
we have :— 
Cosine of Half-angle 
Coil. of Phase-differ- _ Wi 
ence of Coil Sides~ Factor. 
cos 10 deg. 0-9848 
cos 30 deg. 0-866 
Smallest cos 50 deg. 0 -6428 
3)2 -4936 
Mean ... -- 0-831 
The mean winding factor can also be f by the 
formula seent by” Smith and Boulding for coils lying 


in slote, namely :— 


* Bee Smith and Boulding: Journal I.H.E£., 
vol, 53, page 2165. 
+ Loo. cit. 
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140 volts 
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(5687.9), 156 Volts 
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Calculation of permeance of path for leakage flux and 
at winding.—The amount of the reactive 
drop in the electric furnace and connections was not 
exactly known when the machine was first laid out. 
In order, therefore, to allow a margin for adjustment, 
the three-phase winding was so that there 

ight be either 15 wires per slot or 16 wires per slot, 

the single-phase winding so that there might be 
15 turns per pole, or any smaller number. . With 15 
wires per slot (instead of 16) in the three-phase winding, 
and 15 turns per pole in the single- CY oR ew 
circuit low-tension voltage a be 232 x16+ 15 = 


.| 247. Even if the inductive drop in the furnace came out 


as high as 50 volts, it would still be possible to get the 
required output into the furnace at this voltage by making 
the inductive drop in the ay ot ge winding about 
140 volts. The total inductive drop would then be about 
190, and if the resistance drop were 156 the right-angled 
triangle (see Fig. 41) would be sufficiently well shaped 
for stable operation. If, however, the inductive drop 
in the furnace came out lower, the am vol 

could be lowered either by using less 15 turns on 


sec or increasing the wires in the three-phase 

\e no expedients are somewhat different 
in their final effect. A reduction of the number of turns 
in the is accompanied by a very considerable 


reduction in the inductance of the secondary winding, 
while an increase of the three-phase conductors has 
little effect upon the inductance. The depth and 


th of the air in the le path between primary 
and - . 21) were adjusted to give about 
140 volte inductive in the single-phase winding 
when the latter was carrying amperes in the 
15 turns per pole. 

The main path for the flux around the single- 


mm ; eg dg th 
wide) that has been provided for purpose between 
the long teeth. The radial length of the slit and ite 


Reactance volts in single-phase winding :— 

= 0-707 x 2m x 50 x 15 x 4-32 x 10-2 

= 144 volts, or 144/30 = 4-8 volts per conductor. 
This is with 15 turns per in the single-phase winding. 
If we reduce the num de pb benrton in ae of eae 
from 5 to 4, we do not affect the le across the re- 
maining slots, but we cut down the volts per conductor 
in the one slot to 4-8 x 4/5 = 3-85 per conductor. 
The reactance voltage for 14 turns per pole is therefore 
(20 x 4°8) + (8 x 3.85) 


96 + 31 = 127 


It is better to have the reactance rather too little than 
rather too much, because if it is too much it is impossible 
to get the full input, whereas if it is too little one can 
always reduce the input by increasing the of 
the arc. We shall therefore take the figure 127 volte 
as The. oy h to 128 Me pa (the a value given 
by Fig. 22) for practic » we cannot 

t0 predetermine the leakage Aux with any great degree 
of accuracy. 

_ on single-phase winding.—It is sometimes de- 
sirable, after the metal is heated up in a refining furnace, 
to reduce the electrical input to such a point that the 
metal is maintained at an even temperature for some time. 


For this it is usual to provide means of i 
the voltage in the furnace to than one-half. In 
case it was decided to put a tapping in each of 


| te 
coils in parallel, at a point 5 turns removed from 
outer nee. These 5 turns will give 9-17 x 10 = 
91-7 volts. 


F 





APPENDIX VIII. 
METHOD oF CALCULATING THE NuMBER or ComPENsaT- 
Inc TuRNs. 

Below is = ee ego of the flux across 1 om. 
length of ti -p slot produced unit - 
motive force in the le-phase iat gad eftoctive in 
eT E.M.F. in the three-phase bye, 8 

noted that the effective permeance of the y 
three-phase slot is taken at one-half the value 
above. This is for the reason that the conductors nearest 
the mouth of the three-phase slot do not embrace the 
whole of the flux in question. The total cutt 
may be taken approximately as one-half the 
all the conductors. Deducting 0-3 cm. for the insulation 


ee ey ea eee is 
-40m. 
es ad of three-phase slot 4 x (3-4 + . 
*7) eee ose oes eee coe «om de 
Mouth of sl one om eee == lel 
To rotor and back despite damper = 0-56 
2-66 
Flux threading through compensating wind. centi - 
ee length of irom for unit M.M.F. yo. 
slot 
== 2-66 x 19 = 50-5. 
Leakage air-gap ... ase ; = 10-4 
Three-phase slot 3-4 + 1-7 eee wo. = 2-0 
Half o coil slot = 4 (1-1 + 
1-8) Bere gag HB 0-3 
12-7 
From this it 


t was found that the reactive 
the furnace was only about 28 volte, it was 
to increase the three-phase conductors to 


cut down the compensating conductors from 4 to 3. 
To make up for this deficiency, a tly 
connection (described above ) was in the out 





of the connections to the star point. This had 








| 
: 
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of substantially balancing the phases at full load, as 
will be seen from the figures given on page 725 ante. 


APPENDIX IX. 
CALCULATION OF THE AMPERE-TURNS ON THE FIELD- 
Maconer. 

It is necessary to make a calculation of the number 
of ampere-turns required at full load in order to preserve 
unity power factor on the three-phase side. 

armature ampere-turns.—The power factor 
of the single-phase load is 0-7, so that the demagnetising 
effect of the single-phase winding will be considerable. 
The best way of estimating the single-phase reaction 
is to mye Rage experience with previous machines. As 
shown above, the average mngpedeing effect of a single 
phase load may be taken as from 0-65 to 0-75 of t 
magnetising effect of a load of the same current per phase 
on all three phases. On this machine we have a very 
effective damper, and may take the effect of the single- 
phase load as equivalent to about 0-7 of the correspond- 
ing three-phase load. In the low-tension winding 


. we have 14/3 conductors per slot. The current per con- 


ductor is 340 amperes. m Kure ampere-turns 
14 x 7 


x 340 x 0-43 x 0-7 
may therefore be taken as 3 4 


8 
= 4,280 ampere-turns per pole. 
Three-phase armature ampere-turns.—With 47 amp. 
per phase in the three-phase winding, the ampere-turns 
per pole are 47 x 1,152 x 0-43 + 8 = 2,900 ampere- 


turns per pole. 

Inductive in three-phase winding.—The per- 
meance of the armature leakage path for leakage flux 
ant by the three-phase current can be calculated 
as follows :— 





Body of slot 4 x (3-4 + 1-7) = 0-66 
Mouth eee nae ese = 1-0 
Zigzag = 0-56 

on 


Leakage flux across slots at load of 47 amp. :— , 
2°22 x 42 x 2 x 16 x 1-41 x 1-257 x 47 = 0-25 x 10 
End leakage “ij ese ose we «= O15 x 198 





0-4 x 106 
lines 
per pole. 
The working flux per pole 8-6 x 106. 
Inductive drop in three-phase winding :— 
04 6,000 = 280 volts. 
8-6 ° 
Resistance drop in three-phase winding :— 


Resistance per phase = 4 (2-34) = 0-78 ohm. 
0-78 x 47 x 1-73 = 64 volts 


Resultant ampere-turns.—We are now in a position 
to draw the vector diagram that shows the relation 
between the various magnetising and demagnetising 
ampere-turns on the field magnet and armature. This 
is given in Fig. 42. 

conventions used in setting out this vector dia- 

gram are the same as those employed in Fig. 300 of the 
author’s book referred to above. It will be seen that 
the ampere-turns of the armature are represented by the 
line la, which is 180 deg. out of phase with the terminal 
voltage vector E,, This is due to the fact that the 
machine is running as a synchronous motor on unity 
r factor. The single-p armature ampere-turns 

are set off at 45 deg. behind E;, because single- 
pon armature is supplying a generator load at power 
actor 0:7. From the calculation sheet we see that 
5,420 effective ampere-turns are required on the field 
== 5,940 volts (obtai by setting 

p from the terminal volts E; ). 
The vector Iy is set off to represent 5,420 ampere-turns 

i les to Ey, Then, setting off I, and 
Ig reversed we arrived at Iya, ecpmeenting 8,500 ampere- 
pole to neutralise the 
single-phase and three-phase armature reactions and 
leave 5,420 effective ampere-turns to generate E,, This 
ic construction gives a result which fairly 
well with the figures obtained on test. exciting 
current required to give a mean power factor of unity 
(as will be seen later, the phases were not perfectly bal- 
anced) was 39 amp. ; so t the ied field ampere- 
turns per pole were 39 x 224 = 8,736. The saturation 
of the poles may have been higher than expected, or 
the single-phase reaction rather more than 4,250 ampere- 
turns. 





APPENDIX X. 
CALCULATION OF THE ARMaTuRE CopreR LossEs. 


ingie-phase cows. Lhe measured resistance of each 
of the 8 coils of 14 turns in the single-phase winding is 
0-00442 ohm at 14degC. ‘The crossing over of the three 
wires in parallel that make up the conductors of these 
coils had the effect of Serge Ian violent eddy cur- 
rent in the conductor as a w ; but there is still a 
small eddy current, owing to the fact that each wire 
has a depth of 0-6 cm. the conductor lying nearest 
to the mouth of the slot, the eddy current, calculated 
~ 


from Field’s curves,* give rise, to an additional loss 
equal to 55 per cent. of the normal r loss; so 
that Kg = 1-55. The values of Ka for conductors 


are as follow :— 





* Proceedings of the American Institute of Electrical 
Engineers, 1905, vol. 24, p. 761. 


m = 1-0 
me = 1-06 
ms = 1°17 
m= 1-33 
me = 1-55 
5)6-11 
1-22 


so that on the whole the eddy currents only increase 
the normal loss in the buried copper by 22 per cent. 
Allowing for a rise of resistance with temperature of 
20 per cent. we have the normal loss (without eddies) 
in the 8 coils :-— 


0-00442 x 1-20 x 340 x 340 x 8 = 4,900 watts. 


Of these (42/92) x 4,900 = 2,240 watts are in copper 
buried in the slots. This must be multiplied by 1-22 
to allow for eddy currents. 


2,240 = 1-22 = 2,740. 
The losses in the copper of the end windings would 
be normally 2,660 watts. This is also somewhat in- 
creased by eddy-current losses, though not to the same 


extent as the copper in the slots. Allowi 10 per 
cent. increase due to eddies in the end wives, we 


get a total loss in the single-phase winding 
2,740 +- 2,926 = 5,666 watts. 


Three-phase winding.—The hot resistance of the three- 
phase coils is 2-24 ohms. The loss for a current of 47 
amps. is 4,950 watts. 

eat dissi from the end windings.—The total 
cooling surface of the three-phase and single-phase end 
windings is 86,000 sq.cm. In view of the strong draught 
created by the blower, each square centimetre can easily 
get rid of 0-09 watt per square centimetre for 30 deg. 


266 
4 





Fig. 42. 


5940 volts 





6000 volte 











6s004.T 


2900 AT. 


(5687 0.) 


C. rise of the outside of the coils. And as the half-length 
of the machine is only 21 cm., one may expect quite a 
large per centage of the heat generated in the slots to find 
its way to the end windi and pass into the air along 
with the heat generated in the end windings. 


Total losses in three-phase and single-phase coils 10,610 
86,000 x 0-09 ose eee see bee aan 7.740 





2,870 
Thus we have 2,870 watts to pass through the slot 
insulation to join the heat generated in the iron. 

Iron losses.—The calculated iron loss at no load is 
11,500. To this figure must be added very considerable 
— losses at full load. These losses cannot be caleu- 
lated, but they are estimated at 4,000 watts. Thus 
the total losses to be dissipated from the surfaces of 
the iron are about :— 





Tron loss . 11,500 
Stray losses ... ong 4,000 
Buried copper on 2,870 

18,370 


The manner in which this loss can be dissipated from 
the surface of the stator for a temperature rise of 45 deg. 
C. is shown in the calculation given below. For further 
particulars of the method employed the author refers 
to his book (page 254). 

Heat dissi from or face of armature.—Peri- 
pheral 36 m. per second. Assuming a difference 
vl temperature of 35 deg. C. between iron and air, we 


ve o—— 
35 x (1+ 3-6) 


Watts per sq.cm. = 333 = 0-485. 


12,100 sq. cm. x 0-485 = 5,900 watts. 


Heat dissipated by ventilating ducts.—Taking the co- 
efficient K, = 0-0007 and the mean velocity in the ducts 
at 7 m. per sec., we have 
he = 09-0007 x 7 = 0-0049. 

The total area of ventilating ducts, including the leakage 
air-gaps, is 83,600 sq.cm. Taking the mean difference 
in temperature between the iron and air in ducts at 20 
deg. C., we have :— 

0-0049 x 20 x 83,600 = 8,200 watts. 
Heat dissipated from outside of stator. 
38,700 sq. cm. X 0-15 = 5,800. 

Total heat dissipated from stator for 45 deg. C. rise 





5,900 + 8,200 +. 5,800 = 19,900 watts. 











SpectvicaTion or 444-K.V.A. SynonHrRonovus BaLancer 
Turez-Puase To SiIvcLte-PHASE. 
6,000 volts to 240 volts. 
—— drop, 140 volts. 
cycles, 8 poles, 750 r.p.m. 
Amperes per terminal: three-phase, 47; single-phase, 


2,750. 
Stator. 
(All dimensions in cer.timetres.) 
Outside diameter... ie -- 140 
Inside diameter on ot <iq. ae 
Gross length ... “ne am ee 
Air vents 6 x 0-7 = an woe 4-2 
Net length of iron ... an hetert 
Depth below slots... ul er 
Stalloy iron. 


72 three-phase slots each 1-7 x 4-1 (see Fig. 21, page 723). 

Three-phase winding.—Sixteen effective conductors per 
slot. Room in slot for 19 conductors. Phases A and 
C have 19 conductors per slot, three of them forming 
ae of com ing winding. Phase B has 16 con- 

ctors per slot. Size of conductors 0-26 x 0-5. Three 
taps to be brought out of each phase near the star 
point, viz., at 3, 6 and 9 turns respectively from the 
star point. 

Single-phase winding, lying in 6 slote per pole, as 
shown in lay-out. Five conductors per slot, each con- 
sisting of 3 square wires in parallel. Size of wire 0-6 
em. square (= 0-35 sq. cm.). Fifteen turns per pole, 
8 poles in parallel. The 3 individual wires are to be 
crossed over by special connectors at the joints. One 
tapping to be brought out of each coil. 

Frecp MAGNetTs, 
8 poles. 

Pole-body, 16-5 x 35. Soft iror or very mild steel. 

Pole arc, 24. Radial length of gap, 0-5. 

Radius of curvature of pole face, 41-3. 

oar extending over 3cm., giving an air-gap at corner 
of 0-8. 

Field winding.—224 (32 x 7 layers) turns per coil. 
Size of wire, 0-35 x 0-35 (say No. 10 B.W.G. square 
wire). Exciting current 40 amp., 50 volts. 

Damper.—Eleven bars per pole, 9 drawn taper bars 
about 1-3 sq. cm. section. End rings each built up in 
8 sections, one section per pole, bolted together, cross- 
section about 7°57sq.cm. Damper rods held in dove- 
tail grooves machi out of pole face: these, are pre- 
ferably skewed over the pitch of slots. 

Poles should be laminated. 





SOUND FIELDS AND SOUND ANTENNAS.* 
By W. Hannemann and H. Hecur. 
NOMENCLATURE. 


~€ = instantaneous value of the displacement. 
A = maximum value of the displacement. 
¢ = instantaneous value of the velocity. 
I = maximum value of the velocity. 
p = instantaneous value of the pressure. 
P = maximum value of the pressure. 
Vo and Po = corresponding values of volume and 


pressure. 
maximum value of change of volume. 
density. 
compressibility factor. 
- ratio of specific heats. 
velocity of propagation. 
frequency (cycles per sec.) 
297. 
A = wave-length. 
¢ = phase le between pressure and velocity. 
r = distance from source of sound. 
L = intensity of sound per unit area. 
Laz = intensity of sound for surface of sphere. 
M = oscillating mass per unit area. 
Mx = oscillating mass for surface of sphere. 
b = ‘“* Damping factor.” 
6 = damping (i.e., log decrement). 
w = electric resistance. 
II = electric self-inductance. 
e = electric voltage. 
j = electric current. 
é = velocity potential. 
E = elasticity (modulus). 

In the construction of acoustic apparatus we are led 
by theory to results which have very close electrical 
analogies and only by comparison with the i 
electrical phenomena display their practical importance 
in acoustics. 

In the following mathematical discussion we follow 
closely Lord Rayleigh’s ‘‘ Theory of Sound,” and in the 
first section we set forth in an elementary and easily 
understood way some of his rigorously deduced results for 
the ee of plane waves, extending these results 
by new deductions. Then in the second section the exact 
Rayleigh theory of spherical waves is applied for the 
region close to the the source of sound, in which case 
very close analogies to electrical results and phenomena 
appear. In the third section some practical deducti 
are drawn from the theory, and the fourth section is a 
recapitulation of the main results obtained. 

gl. Puanz Sounp WavEs. 

By a plane sound wave we mean a flow of energy in 
the direction of the yore sana such that the cross- 
sectional area through whi ene passes is con- 
stant ; the intensity of such a wave is the energy ‘which 
passes through unit area in unit time. Thus except 


* Translation by Mr. Albert Campbell of b- 
lished in Physikalieche Zeitschrift, December is, foie. 
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for losses (due to friction for example) the intensity 
suffers no diminution as the wave pro; 8. 

Let us consider, in a given medium, a cylinder of unit 
area cross-section with its axis in the direction of the 


By combining the two expressions containing the 
velocity and pressure, we find for the intensity 


L=#4I.P, 





sound ray and having a length equal to the distance 
travelled by the wave in unit ea It is clear that the 
intensity, as above defined, is equal to the amount of 
oscillation energy contained in this cylinder while it is 
acted on by the wave motion throughout its whole extent. 
This energy contact can be easily calculated. For this 
purpose we need only point out that the cylinder contains 
partly kinetic and partly potential energy, and that these 
must be yee in amount (strictly true only when the 
== of the cylinder is a whole number of half wave- 
le ). 

in order to calculate the energy content we may 
consider the cylinder as containing only kinetic or only 
potential energy.* 

As Rayleigh says, (Theory of Sound, vol. 2, page 18), 
“The total energy of the wave is equal to the kinetic 
energy of the whole mass of air concerned, moving with 
the maximum velocity to be found in the waves, or to the 
potential energy of the same mass of air when condensed 
to the maximum density of the waves.” 

Let p be the density, a the velocity of propagation 
of the wave in the medium, and I the maximum velocity 
of a particle. Then the intensity of a plane sound wave 
in the kinetic form is given by 

L = pa fe/2, 
since @ is the volume and pa the mass of the cylinder 
considered. 

If we introduce the maximum amplitude A instead 
of the maximum velocity I, then we have merely to 
remember that for every simple periodic function 
I= 2 mmA, and then find 

L= (2rn AP. pa/2. 

To find the expression for the intensity in potential 
form, let us consider the same cylinder but with rigid 
walls and closed by a movable piston which compresses 
the medium inside until the increase of pressure is equal 
to P, the maximum pressure amplitude of the wave. If 
the corresponding volume change of the medium in the 
cylinder be V, then the piston must have moved a 
distance equal to V, since the cross-section of the cylinder 
has been taken as 1. The mean force which the piston 
has to overcome in this movement is P/2, and hence the 
work done, which is equal to the intensity of the wave, 
must be given by 

L=PV/2. 


V must now be replaced by its value in terms of P, and 
here we must distinguish between the case of gases 
and liquids. 
For gases, since the vibration is adiabatic, we have 

(V/V 0)* = P/Po, 
where «x is the ratio of the specific heats, and Vo and Po 
are the normal values of the volume and pressure 
respectively. If P is small compared with Po, we can 
write 

V/Vo = . P/Po. 

LS 


Replacing Vo by the volume a of the cylinder, we find 
for the intensity of the wave 


i ie 
“ 3°& 
The velocity of propagation (a) in gases fulfils the 
relation 
= J/Poxlp 


and hence we can express L in the following two forms :— 
wt! t= YT 
=F: al®) 
and L = P2/2 pa. 
For liquids, in order to find the intensity in potential 
form, we use the relation 


V/Vo= CP, 
where C is the modulus of compressibility, and hence 
L= PP? .aC/2. 


In liquids the velocity of propagation is given by the 
equation 
o= Ji/p6 
and by the help of this relation we can express L in the 
two following forms :— 
L= 2% (Pp. op 

and L= P22 pa, 
the second of which is identical with the value obtained 
for gases. 

For both ee and incompressible mediums 


we can express the mien | of a wave in terms of the 
maximum values of the amplitude, velocity and pressure. 
Thus 
Ll. = e- (27 AP 
= Cer 
2 
L= Pe/2 pat 


an exp whose electrical analogy is the r 
given by an alternating current in phase with the 
terminal voltage, when I and P are the maximum values 
respectively. From the same two expressions we 
obtain 

P=a p I, 


or, in terms of amplitude instead of velocity, 
P/A=ap.2mn. 


The quantity a p . 27 nisacharacteristic of the particular 

medium. We have named it the Sound H (or 

Acoustic Rigidity) of the medium for the frequency n.* 
§2. SPHERICAL WAVES. 

The expressions for the intensity of a spherical wave 
and the behaviour in the immediate vicinity of the source 
of sound cannot be deduced in an elementary manner. 
Accordingly we shall use as far as necessary the exact 
theory given by —— and make the understanding 
of what goes on near the source easier by introducing 
new conceptions already familiar in electrical work. 

Let us consider a spherical source of sound, whose 
surface is moving at all points in the same phase and 
with equal amplitudes. Such a sphere is called by 
Rayleigh a radiator of zeroth order.t When it radiates 
energy only into the external space, then according to 
Rayleigh (vol. 2, §280, 112) the velocity-potential 
of the diverging spherical waves at a distance r from 
the source of sound is given by the equation 


¢=-—- Q 


wr 


in which Rayleigh’s A is replaced by Q, standing for 
the maximum value of the current produced in the 
medium by the vibrating sphere, and Rayleigh’s k = n/a 
is replaced by w/a, where w = 2 an, n being now the 
frequency (per unit time). 

{If 4v be the alteration in volume of the sphere, 
for sine wave oscillations we have Q=arnAv. The 
mass of the medium displaced in a half-period is given 
by the maximum value of the current 


1/2” 
\ 


and this quantity of the medium is equal to the deforma- 
tion volume of the sphere.] 

From the velocity potential we can find the pressure 
and velocity of the medium at the place considered, 


aaa d@® d@ 
= - pan é = =. 

— ae di 
Carrying out the differentiations we have 


_ PQ 


me 2r 


- ® sinw (« - ria ) +d cose (« -*/e) | 
a r 
The relation between pressure and velocity becomes 


much clearer if we put 
w/a = K cos @ and l/r = K sin ¢, 


cos w (¢ — r/a), 





Qsin2arnidia Q/rn 


sin w (¢ — r/a) 


Q 


4nfr 


t= 





or 
tan @ = ajwr= A/2 TF, 
and ch . 
K = + V/(w/aye + Ir? = + /(2 wd)? + I/r2, 
where \ = a/n is the wave-length. 
If P and I are the maximum values of the pressure 
and velocity, then 


p= — Psin w (t — r/a) 


and t= — I sin [w (¢ — r/a) — 9], 
where P= pnQ/2r 
and 


Q 2r\2, 1 
, 4nfr ( ) + 
Thus it is seen that there is a phase difference between 
the maximum values of the pressure and the velocity, the 
velocity lagging behind the pressure. 
In order to find the intensity of the wave, if — is the 
displacement of a particle, we have 


L= nf{p £ between the limits t = r/a and t= r/a + 1/n, 
t.e.— 


Lan | jet n | péaengrPong, 


an expression which includes the value for the plane 
wave as the special case when cos@= 1. There is here 
complete ogy with the power for er ym current 
when the maximum values of current and voltage are 
I and P respectively, with a phase displacement 
between them. 

The acoustical pressure equations, which are the real 
relations between pressure and velocity, may be obtained 
in the following way. , 

By differentiating the expression for the velocity we 
have 


* The quantity ap plays an important part in con- 
ti with 








* Except in the case of a stationary wave in which a 
persistent local separation of kinetic and potential energy 
occurs. 

t This e ion was deduced by Wien (Wied. Ann., 
vol. 36, 1889) and used in his measurements of sound 
intensit; 


y- 
{For each of these expressions the 


dimensi: are 
those of power per unit area, namely [M T-3}. 


reflection and refraction. Rayleigh 
(‘‘ Theory of Sound,” vol. 2, page 81), instead of sound 
hardness, borrows the expressions “‘rare’’ and ‘‘ dense ”’ 
from optics. As we consider mediums and —— 
bodies for simultaneously variable frequency, 
hardness seems a better designation. 
+ The order of the spherical harmonic is determined 
by the number of nodal lines: a radiator of Seroth order 





has no nodal lines, one of the first order has one, and so on, 





St eg |— Scot — ra) — Sain w (¢ - Fa) | 
dt 4 a r 
Hence ; Q 
. adi wr a . 
1 eae gh, (52+ S) sin oe — rr 
= >. (w r/a + a/w r) 
wp 


which gives 





ap * rp Of _ 
iFoee *ipeeme ot” 


In this form we recognize the perfect analogy with the 
well-known electrical voltage equation 


. adj 
n= = > 
wy+ qt e. 


where e, j, w and JI denote voltage, current, resistance 
and self-inductance respectively. 

By use of the relation tan ¢= A/2 rr, the acoustic 
pressure equation takes finally the simple form 


apcotg.i+apong mt. o'— p, 


1 
But we have seen that the intensity L = n {" pid 


0 
by replacing p in the terms of i and carrying out the 
integration we obtain 


L =P cost g . 12. 


Comparing this with L = }1.P cos ¢ already obtained, 
we get the following relation between maximum pressure 
and maximum velocity : 


P= apcos ¢.I, 
which includes the tion for the plane wave as special 


case for cos ¢ = 1. ~ Now let this relation be com- 
pared with the extended Ohm’s Law of electricity 


Fone wt + (wll? 
or (introducing angle of lag) e = j w/cos ¢. 

Close agreement is easily recognized with the acoustic 
equation,which may be the Ohm’s Law of acoustics, 
a pcost @ being acoustic resistance. We notice 
further that the pressure, like the electrical voltage, can 
be resolved into two _— a “Watt pressure”’ 
Pe=ap cost @.1, an a “Wattless pressure,” 
Pi = apcos ¢ sin @. I, and that 

Pw = P cos ?, 
Pi = P sin ¢. 

Further, it is seen from the equation that the wattless 

pressure is due to a co-osciliating mass just as the wattless 


voltage is brought in by selt-inductance. This mass 
of the medium is 





apcos ¢ sin d 


M= 


or 
M = rpsin? ¢, 


where we have merely to keep in mind that es = pas 

We can therefore state that a divergent propagation of 
sound acts in acoustics as a resistance with self-induction 
in electricity : it postulates a lag of the velocity behind 
the pressure, it gives rise to a co-oscillating mass, and 
follows an acoustical law corresponding to Ohm’s law, 
from which the power, watt-pressure, &c., can be similarly 
deduced. 

For a sphere of radius R the total radiated power 
and the co-oscillating mass of the medium are found 
by multiplying by 4 7 R& the expressions for L and M 
per unit area, thus 


Ln = 4 7 Rap cost g. & 
Mr = 4 @ R2 p sin? ¢. 


If we take the sphere to be massless and of such 
elasticity as to have the same natural period as the 
co-oscillating mass of the medium, then we can calculate 
the damping.of this supposed case. 

The log decrement : 

3 = log, Ant! 
aa” 
A 
if A A is small compared with An, Since the energy is 
proportional to the — of the displacement amplitude 
(i.e. F w A2)then AF « 2AA A, or 

6= 3, AP/F. 

Here AF/F means the ratio of the energy 
oscillation to the undissipated energy o 
Hence for this radiator 


8a 4. SE / 4 Malt = m/tan ¢. 


spent per 
oscillation. 


In this equation we see a further corroboration of the 
agreement with the electrical quantities and relations. 
In electric terminology the equation gives the decrement 
for a self-inductance with resistance. 

From the electrical voltage equation we can imme- 
diately write down the ‘‘damping factor”’ 

b = w/2 II 

and the log decrement 


8 as bin m= w/9 0 Tl = w/teng, 


We can similarly from the acoustic pressure equation 
directly obtain the decrement without having to work 
out the radiated energy and the “‘ wattless” energy. 





Thus 








a arena 


se ne Oe 


' 
} 
é 





of receiver is actually being 
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s= Spots #7. 
2naposgpsing/2rn tang 
It is reasonable to suppose, without further mathematical 
work, that a convergent propagation of sound in acoustics 
has ite electrical analogy in a capacitance ; and this is 
actually the case. If we write—a for + ain the velocity 
potential, the acoustic pressure equation becomes 


apoktp.é+aposgsing.wfidt=p.* 
From this we see that a convergence similarly to an 
electrical o itance causes a lead of the velocity in 
en ee 
orce. 
If we keep in mind that 
< 1 dé 
wfidt= i re 
@ comparison of the two pressure oppetions shows that 
negative mass ap in the 
must be ph ly interpre 
vice versa. limit between the divergent and con- 
vergent propagation we can treat the plane wave as 
an effect similar to that of the electric current in a pure 
(ohmic) resistance, and we find a corroboration of this 
in the relations deduced for the power and the pressure 
equation. 
§3. APPLICATIONS AND EXAMPLes. 


The foregoing deductions can have numerous applica- 
tions in practical acoustics ; we shall discuss Sap eiliete 





in —— 3 

. Acoustic Hardness.—Suppose we have to compare 
two sources of sound of different frequencies with respect 
to their loudness, that is to say, their radiated energy. 
Let the measuring apparatus consist of a membrane (or 
diaphragm) whose natural frequency is so far above 
that of the highest of the two sound sources that it can 
be assumed to have constant SS ker, the 
range of ya em | investigated.t general thin 
membranes are u for this purpose 
being measured by optical, e or other 

means. / 
If we wish to determine the soufid intensity from the 
litude of vibration of the membrane, we must first 
sure whether the membrane amplitude is measuring 
the variation of pressure or the movement of the medium. 
If we use a p ing receiver and find equal 
membrane amplitudes with a given frequency and its 
double, then, according to the results in §1, we conclude 
that the loudnesses are equal. If, on the other hand, 
the receiver measures movement and gives the same 
membrane amplitude when the frequency is doubled, 
we conclude the loudness has increased fourfold. 
In every case we must endeavour to check which kind 
used. We should, how- 
ever, remark of course that the two extreme cases can 
only be more or less approximately attained, since 
neither pure pressure receivers nor pure movement 
receivers can take up any ene from the medium, but 

must necessarily be perfect reflectors. 

At the close of §1 we obtained as the acoustic hardness 
of the medium at frequency » the ratio of the maximum 
pressure to the maximum movement, where 

(P/A) medium” = @ p. 2  n. 
Let us compare with this the hardness of a membrane 
clam at the rim and under uniform fluid pressure ; 
this ness is independent of the frequency (except 
for the lowering of the pitch). We have. 


(P/A) membrane = ES 





where P is in kg./sq. cm. and A in cm., if E the modulus 
of electricity is in kg./sq. cm., d the thickness and R the 
radius in cm., while 5 is an empirical numerical factor 
depending on the nature of the clamping, &. By a 
simple consideration, which best starts from the con- 
dition of equal. hardness of the membrane and the 
medium, in which case the membrane to a certain extent 
vibrates as a part of the medium itself, we find a gradual 
transition from the acoustically harder membranes for 
pressure receivers to the weaker membranes for movement 


receivers. For in the first case the movement of the | ki 


medium must ually cease, while the pressure suffers 

no considera change, and in the second case, as 

ultimately the membrane yields completely and pressure 
tion can no longer occur, she whole action resolves 

itself into pure movement. 

a practical case when it is desired to use 

in any medium an arrangement for measuring loudness 





that has only been calibrated in another ‘medium. | fo! 


For example, a steel membrane 0-3 mm. thick and of 
40 mm. diameter has a hardness 
(P/A)steet membrane = 17. 
The acoustic hardnesses of air and water for frequency 
of 500 ~ per second are respectively 
(P/A)air = 0.12, 

P being in kg./sq. cm. and A. in cm. 

Thus if the membrane has been calibrated in air for 
a frequency of 500 ~ per second and is to be uged to 





* The displacement is here written / id ¢ instead of { 
in order to bring out more clearly the agreement with 
the electrical equation. 

{ The other method of choosing the natural frequency 
lower than that of the sources is only possible with the 
— greatest precautions since of course any. coincidence 
with overtones must be avoided. Although this rule 


is so self-evident it is often transgressed. 
ut — is thus about 3,500 times acoustically harder 
an . 





measure sounds of the same frequency in water, we have 
to remember that in air it is acoustically hard, and hence 
@ pressure receiver, but in water it is acoustically soft 
and therefore a movement measurer. 

Another frequently occurring case is when bodies 
dae leneanind Sx the eam Bell, and 16 40 Apsipall thas 
their presence shall influence the field as little as possible. 
Let us here assume that these bodies are small in com- 
parison with the wave-length. The sound wave meets 
the bodies without suffering any considerable disturbance 
by them if the bodies are not acoustically softer than 
the medium; that is if, under the acoustic pressure of 

movements 


eee which are, = noven 
no greater amplitude those medium itself. 
As an example, let us consider a hollow cylinder of 


area offers no elastic force in comparison with 
c ical area. Thus only the tangential component of 
tension is taken ae vn apenas the radial and axial 
co! mts being neg! ° 
With these simplifying assumptions the change A U 
in the circumference, due to an inner outer increase P 
of the pressure, is given by the equation 


UD OD.H.P 
vies « a 
where D H P is the force tending to increase or diminish 


the circumference U of the cylinder ; or if A is the radial 
amplitude, 
4 _4Ed¢d 


A Rs cylinder De, 


Suppose the cylinder immersed in water. Then, if it is 
not to disturb the acoustic action in the water, we must 
make it as hard as or harder than a water cylinder of the 
same size. The volume of the cylinder is  H D@/4, 
and its alteration of volume, in terms of the radial 
amplitude, is r AH D. If C is the coefficient of com- 
pressibility, then 
pal xAHD 


C’ rH Dea 


(P/A) water cylinder = 4/C D. 


So if the metal cylinder is to be as hard as or harder than 
the water cylinder, we must have 


4Ea/De > 4/CD 


or 


or 
aD > VEC. 


Hence for an iron cylinder in water 
ap > 1 1 


Prd _: 
Tx 1 x B00 x 10-7 * I? = 6H 

that is to say, its thickness of wall must be at least 

1 per cent. of the diameter. ; 
like-manner approximate values can-be calculated 
with sufficient accuracy for all cases that occur in practice, 
and we can always get a clear idea of the influence of such 
bodies. The calculations are ‘of special importance 
when these bodies (or portions of them) form part of 
apparatus for sending out or’ receiving sound. long 
as we work in air as medium, the necessary condition is 
always fulfilled ; it is quite otherwise when we have to 
deal with acoustic behaviour in water, for which we 
have to assume at once a hardness 3,500 times that of 
air. The designer must, here find special methods of 
ey oe in order to satisfy the conditions demanded 

y t . 

2. Radiator of Zeroth Order in Applied Acoustics.— 
In §2 were given the relations connecting the radiating 
ae of —e — with the medium, —~ as sounding 
y we @ pulsating sphere in motion 
by an impressed periodic force. ‘e obtained expressions 
for the phase angle between pressure and velocity, for 
the co-oscillating mass and for the damping. e will 
now give some numerical examples for a radiator of this 


nd, 

The relation between the phase displacement at the 
surface of the radiator and its mass is given in terms 
of the wave-length by the equation 


tan @ = \/27 R. 


For the determination of the watt-pressure, &c., it is 
passat to construct a table of values of cos ¢ as 
lows :— 


cos @ 0.36 0.62 0.85 0.95 0.99 


From this table we see not only that a source of 
sound, whose magnitude is from a half to a whole wave- 
can be considered as sending out plane waves in 

ite vicinity, but also that with sources of sound of short 
SoeeeeD = cen Cas Se at any 
distance from a half to one wave-length. both eases 
the pressure and velocity are practically in the same 
and there is no idle vibrating energy worth taking 

account. ; 

Further, from what we have said, it follows that the 
mutual influence of two sound sources or the disturbin; 
action of acoustically weak bodies (either being piece | 

with the wave-length) may be practically 
at a distance of about @ wave-length. 
We have been able to ve all this repeatedly by ex- 
periment, and we in to take it up again in a future 


For the ‘co-oscillating mass of the medium the value 
has already been obtained : 
: " Ma 4 e Bi panty, 








which by the help of the phase equation can also}be 
written 
1 
M=¢4 ee 
+B? aa Ene 
It will be seen from this that, for the case which is 
frequent in tice, in which the radiator is 
compared with the wave-length, the co-oscillating mass 
is independent of the frequency. Here 
My <<, = 47 Bp, 


which means three times the volume of the radiator 
filled with the medium. For the damping of the simple 
“ zero radiator ’’ we found the log decrement ~ 


6 = r/tan ¢. 


Introducing the size of the radiator instead of the phase 
angle, we have 
6= 272 BP. 


from which equation the followi table has been 
. owing 


BA ts de rhe ste ees 
5 2 1 0.2 0.1 0.02 


From the decrement equation it is seen that the log 
decrement for a given “‘ zero radiator’ is proportional to 
the frequency, unlike the radiation system of radio 
telegraphy with electromagnetic waves, in which the 
radiation decrement varies approximately as the cube of 
the ae ge ye The reason for this is that the 
systems of electromagnetic waves are in general of the 
order; for acoustic systems of the first order the 
damping likewise falls off by a higher power. 

- radiators’? can pe te be u as receivers of 
sound ; we may borrow a term from radio telegraphy 
and state that they form sound antennas and possess 
analogous properties. 

Up to this point we have taken as radiator a pulsating 
sphere, itself without mass and kept in vibration by a 
periodic force. In practice, for a body of zeroth r, 
one does not use @ ing sphere, but a vibrating 
membrane, which may be considered as clamped to the 
rim of a cylindrical vessel so as to form one end surface, 
while between the membrane and the other (acoustically 
hard) end surface is introduced the exciting force, for 
example | & of an alternating current electro- 

x cylindrical walls must of course also have 
sufficient acoustical hardness. The inside of this 
vibrator must be filled with a medium which is essentially 
softer acoustically than the outer medium. Otherwise 
we should have an elastic effect of the inside medium in 
addition to the inertia effect of the outer, as can be seen 
from §2, which dealt with converging waves. 

The whole vibrating mass is © up of two parts, 
the a bd the avy (including =_ a | —_ 
to it for the purpose generating the periodically 
applied force) and the co-oscillating mass of the 
medium; whilst the constant elastic force is (entirely) 
in the membrane. Thus the whole forms a dynamical 
vibratory system whose natural oscillation is given by 
the elastic force and these masses. If it is desired to 
radiate the greatest amount of energy with the minimum 
expenditure of applied periodic force, then we must 
bring the frequency of the applied force into tune with 
the natural frequency of the system. In this way we 
attain the condition that the impressed pressure ampli- 
tude (geneenting energy) is in phase with the velocity 
amplitude of the sound energy going out from the 
membrane. The amplitudes of the elastic force are 
then equal and o te to the sum of the inertia forces 
of the mass itself and the co-oscillating mass of the 
medium. 

The damping of a radiator of this kind is smaller than 
for the case already given ; it can be calculated from the 
ratio of its own mass to the associated medium mass, 
which latter was alone taken account of in the former 
case. 





§4. Summary. 


preceding discussion has shown that between an 
acoustic field and electrical phenomena there exist very 
close formal relations, and that electrical conceptions 
ean with advantage be transferred to acoustics. 

A plane acoustic field is analagous to a pure resistance, 
@ convergent field to a capacitance with resistance, and a 
divergent field to a self-inductance with resistance. 

Just as the electric voltage is, in the three cases, in the 
same phase, lagging or leading with regard to the current, 
so in the three acoustic cases the pressure has a simi 
relation to the velocity. 

Similarly for power, which when electrical is equal 
to the product of the vol ahd current and the cosine 
of the angle of phase difference, we have in acoustics 
to replace voltage by Fee = and current by velocity. — 

As in electricity the ratio of vol to current is 
resistance, so the ratio of pressure to velocity is acoustic 

. Ac ically bodies admit only states 
of pressure but no velocities and behave analogously to 
electrical insulators; while acoustically bodies 
show the opposite properties and resemble good con- 
ductors, for when brought into a sound field they tend 
to annihilate the field in their neighborhood. The 
method of calculating the acoustic hardness of various 
bodies and mediums has been indicated. 


It follows from the in igation that sound trans- 
mitters and receivers are in close connection witb the 
ing medium; the of tion d 





on the ratio of the size of the acoustic source to the 
wave-length and from it the damping and the increase of 
effective mass can be calculated 

y some remarks are made upon a “zero 
radiator ” which can be used in actual practice in contrast 
with the intentionally simple transmitter assumed in the 
theory. 
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Company, Limited, Foleshill, 2 he 4 
Tanks. (2 Figs.) October 22, 1917.— inven relates 
to fittings for -fuel tanks. Acco to this invention 
there is comb! ith a detachable cover plate for a tank for 


wi 
fuel a fuel-leve!l indicator and a Saoter oie 
are situated side by side on the said cover ’ 
withstanding are disti from one another, so that a 
opening, so provided in the tank for the two fittings, may 


it 


ferro-cement. The invention in combining withfsuch 





on6 ete eerareetee i & hele Cort Se Reman. 
Oe eee Pate 6 Se Benaten fe dried for the finger axle 13 
and i the transverse slot there is a lever or tric 14 


consists 
a longitudinal reinforced lattice girder of reinforced concrete 
t reinforced 





fixed upon the axle 13 and connected to the free end of the tube 11 
by alink 15. (Accepted October 16, 1918.) 
119 . Ejector 


. D. B. Morison, Hartlepool 
(10 .) June 29, 1917.—This invention 
that character wherein a plurali! 


Bec os pra, an te fs ng [iene i orm, commining te ae age 
without removing the level indicator or employing it as ® fuel | Apparatus in acco th this invention comprises two 
conduit. Aisa tank with an oval orifice large enough to | -/)°+ 47 sections arranged in one unit; the first section consists 
: of a plurality of ejector —each comprising a nozzle ¢ and com- 

Fig 4. b tube ¢ operating in el, leading from a suction 






























(19564) 








allow the 


chamber r and arranged around the axis of an ejector comprising 
a nozzle v and combining tube A which forms the second section, 
the discharge from the ejectors of the first section being around 
or forming an annulus around the inducing fluid nozzle of the 
o— of the second section so as to convey the discharge fluid 
thereto fot further compression. The axes of the ejectors in the 




















(19983) 


first section preferably converge to a point in advance of the 
nozzle of the ejector forming the second section, said point being 
on the axis of the last-mentioned ejector. The nozzles of the 
ejectors —_ be supplied with operating fluid of any kind, but 
when supplied with steam, a steam supply chamber ¢ may be 
formed at a distance from the suction chamber r of the first 
section in order to reduce the heating effect which the steam has 
on the fluid in the suction chamber of such section, and the con- 
nections ¢ between the two chambers may be of tubular form 





of the hand and surrounded by a wall B. 


and contain steam supply pipes leading to the nozzles. With 
the same object, there may also be an air | between the 
combining tubes of the ejectors in the first jon and the fluid 


vided or constructed in 


| supply passage to the ejector in the second section, the apparatus 
oe conveniently parts vith the 
object of facilitating manufacture. (Accepted October 16, 1918.) 
19 
| (3 Figs.) 
| su 
| According to this invention the heating tubes of the superheater 


| are arranged in sections, each section of tubes being connected | cell 

n' 
| to intermediate manifold: 
| 


J. E. Slack, London, Steam 
September 28, 1917,.—This invention relates to 
lor use in connection with multi-tubular boilers. 


8 or headers which are in turn removably 
connected with main intake and outtake headers or steam 


mann 
the passage of a cleaning brush through the boiler tubes, the 


A detachable cover plate C is bolted over the orifice and carries | tubes of each section of the superheater occupying positions 


a hin, 


filler ca, 
the filler ' +4 


D. Astriiner Gis dro 7 into 
fuel-level indicator dial is on the cover 


ition under | adjacent to or directly in front of the s 


ces between but not 
in front of or across the ends of the boiler tubes. The smoke-box 


jate, and depending from the underside of the latter into the | of the boiler is indicated at 5 ‘and the boiler tubes at 6. The 


iquid is a tube I pI at the bottom to form a bearing for a 
To ble spindle J, which carries an index ry K at its =r 
end over the dial H. A float Lis provided with a pin M which 
projects through a longitudinal slot N in the tube I into a helical 
slot O in the spindle Thus as the float L rises or falls on the 
penn > pay , a J AR: and 72 index 

inger ndica’ lepth of liquid in the tank. (Accepted 
October 16, 1918.) 


STEAM ENGINES, BOILERS, EVAPORATORS &c, 


119,643. A. Mellor, Cariton, N m, and R. Smith, 
Nottingham. Pressure Gauges. (4 .) = 31, 1918.— 
This invention itted with a Bourdon 


relates to pressure gauges 

tube, and has for its object the production of a bracket or block 
in one piece, and the mounting thereon of the tube, the dial 
finger and the finger actuating mechanism. According to the 


Fig. i 
11 
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(19.643) 














g 7 


invention, the improved bracket is made in one piece. The lower 
end 1 is turned and screw threaded for attachment to a fitting 
to which it can be screwed by the head 2 without — strain 
upon any other part of the gauge. Above the head there 
DF so tng Pag he fab Ay py pty 4, 


with a transverse 


slot, 
At the bottom of the transverse sk 


superheater comprises a plurality of sections of heater tubes 7, 7, 
each section comprising a plurality of tubes 8, 8, here shown 


Figi 











as being of the return-flow type with their inlets and outlets 
located adjacent to one another and respectively connected to a 
—— of intermediate manifolds or ers 9, 10, arranged 

ey! at the bottom of the superheater. The intermediate 
headers 9, 10, occupy itions in the smoke-box 5 parallel with 
the boiler tubes 6, and are in turn removably connected to the 
main steam intake and out-take header 11, 12, which are so 
located as to be out of the direct path of the boiler flue gases. 
The heater tubes 8 are arranged vertically so as to occupy the 
vertical spacing between the boiler tubes and are respectively 
connected to their intermediate headers 9, 10, which are located 
at the bottom of the superheater. some cases it may be 


te headers that the former will occupy the diagonal spacing 
between the boiler tubes. Alternatively, the heater tubes 8 
may be a horizontally in which case the intermediate 
headers to which oa are connected may conveniently ony 
a vertical or approximately vertical position at one or bot! 
sides of the superheater. (Accepted October 16, 1918.) 


SHIPS AND NAUTICAL APPLIANCES. 


119,633. J. C. 
struction. (3 Figs. 


Grant, Barnes, London. Con- 
.) May 21, 1918.—The present invention 





. | concrete, and are built into the lattice girder as illustrated 
steam | Fig. 3, and the em nape gs stiffening members g are fitted in 


found convenient so to connect the heater tubes 8 with the inter- | 


bar 
relates to ocean-going ship construction of ferro-concrete or October 16, 1918.) 


concrete frames extending 
at suitable intervals and rs 


suitable a stiff ; members of reinforced — 
running whole length o: an outer 
framework ada} to carry the ferro-con the sides 


forming 
of the ship. ee eS ee 
the whole length of ship at the level of the deck and the lower 
member bd forms the keelson. Vertical members ¢ are provided 
at distances of about 12 ft. apart. the squares thus formed being 








provided with cross braces d, e. The ship frames f are of fer - 


at 
ooves on the outside of the frames f. The ship’s walls A may 
either of a single <= of ferro-concrete or may be double or of 
ular structure. whole of the lattice girder may be 
filled in with ferro-concrete so that the lattice girder forms an 
exceedingly s central support dividing the body of the 
ship into two halves and allowing considerable reduction in the 
juantity ot mis) required in the transverse frames. (Accepted 
October 6, k 


MISCELLANEOUS. 


119,582. A. Miller, Dunfermline. Expanded Metal. 
(2 7) December 18, 1917.—This invention has reference to 
the well-known “expanded metal” used in ferro-concrete 


structures. The invention in its broadest aspect consists in 
vertically and transversely slitting a single bar of metal of 
appropriate cross-section, and then stretching or expanding the 
same so that a one-piece three-dimensioned reticulated structure 
is obtained. By the expression “ three-dimensioned” is 
designated a structure of expanded metal without joints having 
length, breadth and substantial volume in the direction of its 
thickness, or in other words a one-piece e ded metal structure 
of open erlike formation. The production of e ded metal 
in acco: ce with this invention is effected by pro a bar a 








with longitudinal slits b formed vertically therein and extending 
completely through the metal, each row of slits breaking joint 
with or being arranged in red relation to the slits in adjacent 
rows. The bar is also provided with horizontal transverse 
slits c arranged in similarly staggered relation, these transverse 
slits crossing or intersecting the vertical slits. The bar is now 
subjected to a stretching action which has the effect of e: 

the metal and results in the formation of a one-piece e: 

metal element or structure which someee two or more approxi- 
mately flat and continuous reticulated walls connected by lateral 
st 5 will be seen that with the crossed 
slits b and ¢ the intervenin; strand 
when the is (Accepted 


ent of 
g metal constitutes the said 
expanded or stretched (see Fig. 2). 


THE END OF THE ONE HUNDRED AND SIXTH VOLUME. 





@ 





bn | 
hte: 


ie 
de Bis 
fe ag 











a7, 1918) ) BNGINEERING., 








The most important English book 
on organisation yet published. 
ESPECIALLY VALUABLE DURING RE-CONSTRUCTION. 
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By EDWARD T. ELBOURNE 
(Assistant General Manager, Ponders Bnd Shell Works, Middlesex) ; 
(formerly Works Accountant to Vickers, Sons & Maxim, Ltd.); 
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ANDREW HOME-MORTON (Home-Morton, Ker & Gibson); JOHN MAUGHFLING, 
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W anted Immediately, | Moses Young, Austen and 


several Smart JUNIOR DRAUGHTS- wa a Havelock Street, Leicester, have 
MEN, preferably used to Steam Engine and Boiler n OPENING for senior DRAUGHTSMAN and 
design ; permanency to suitable applicants. State | DEPUTY MANAGER, for Leicester, Must be 
full age, experience and salary required.—Address, | capable of taking entire charge of drawing office, 
O 861, Offices of ENGINEERING. and experienced in preparing schemes and estimates 
____ | for heating, ventilating, hot water services and 
W — Baste vain for mesg man. 
pply by letter onl ting age, salary required, 

[‘2ughtsmen. anted by past experience.—. ces of ENGINEERING. 

Controlled Establishment in West Riding of 


Yorkshire, TWO GOOD DETAIL MEN with Motor a 
Vehicle experience. AlsoOne BODY DRAUGHTS- p™ ughtamen. — Wanted by 
neering firm in the Manchest 








MAN (Commercial Vehicles). — Address, 0848, 
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County Council Regulations—Memoranda and | ables. 


Although a large number of beoks—perhaps too many—have been written about reinforced cancrete 
comparatively few deal with the subject from a practical rather than a theoretical point of view, and 
fewer still are brought within the scope of those who do not wish to be involved in intricate calculation 

and formule. Mr. Rings has kept p well to the front throughout his beok, oon 
step by step, ina clear manner, arrives at the formuls by working out actual examples. In the nt 
edition much new matter has been rsync ; the whole carefully revised ; and all formul and calou- 
lations brought into line with the L.0.0. Regulations. 7191 


B. T. BATSFORD, Ltd., Publishers, 94, High Holborn, LONDON. 


Che Broadway Engineering Manvbooks. 


JUST PUBLISHED. 
ELEMENTARY PRINCIPLES OF 


REINFORCED CONCRETE CONSTRUCTION 


By E. §. ANDREWS, B.Sc., Ena. (Lanp.) 
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Price 5s. net (post free, 5s. 54, home and abroad). Cash with Order. 
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= 8, Broadway, Ludgate, London, E.C. 4. 


BOOKS ror ENGINEERS 


M525. BATSFORD have the t steck in Great Britain ef 
= and ‘ining. Mincraisey, ™ » Sotelo of Naval mal architecture, 
aviation, ‘Mining, Mineraisey, 


Orpers PROMPTLY —— nae = secourat: 7086 
B. T. BATSFORO, L™. 94, High Holborn, London, W.C, 1. 


As 
Wanted, Tool Room Fore- Piectrical and Mechanical 


MAN, by large firm of Motor Vehicle ip ae fully trained, with special 
manufacturers. oaly those having held similar | knowledge of ec lants, used to handling men 
positions in large Works with ability and experience | and all c cal and mechanical machin- 
need apply. e want a man who understands his =t. DESIRES. RESPONSIBLE POST.—Address, 
business.—Address, fy full particulars of ex- | R 301, Offices of BEnarvcERrine. 
perience, age, and salary requi to R 408, Offices 
of BNGINEERING. — 
































Offices of ENGINEERING. district, a oc of DRAUGHTSMEN with expe- 
rience of high Speed engine or —— work, 
on post-war work.—Address, 
ITlool and Plant Draughtsmen stating age, experience, and salary required 
REQUIRED for urgent Acro and Motor work B240, Offices of Eueineenina. 

in progressive Midland works. ermanencies for 
- live, interested, quick men with initiative and W anted, in Wolverham ton, 
ability. No person already on Government work Jig con Tool DRAUGHTSMEN, also 
Draughtsmen for Motor Car and Engine parts, 


will be en: —- ply te your nearest EMPLOY- 
MENT E chy oning No. 5316. M 610 | Toolmakers, Tool Turners, Universal Grinders and 
. Millers, Tool Inspectors for Tool Room.—Address, 


2 . Guy Motors, Ltd., Wolyerhampt _RSI 
Qenior Draughtsmen Required NEE “Ea 


immediately. Two or three for layout and Peace Programme.— Wanted 


development of post-War Aeroplanes by large 
Aeroplane Manufacturers in the Midlands ; previous DETAIL DRAUGHTSMEN for Aeronautical 


experience essential; permanency with good pros- bo ge Eta ogy T — My p hn ye 
pects for suitable men, Write, siating experience, WANTED. Previous experience essential, but not 
when at liberty, and salary required. — Address ily in —Reply by post, statin 

K 169, Offices of BNGINEERING. experience and salary sent to O 810, Offices o 
ENGINEERING. 

















W anted, a _Head Foreman, N' aval Architect (40), Desires 
gupabloes taki harge of works, employing APPOINTMENT as Chief Draughtaman or 
200 to 300 hands in the Sunt of Durham. orks | Shipyard Manager, Has extensive experience of 
comprise Pattern shop, Machine and Fitting shops, | naval and merchant, work home and abroad, First- 
Smith's, and Structural shops.—Address, givin full class references,—R 459, Offices of ENGINEERING, 
particulars, with references and salary requ ae 
R 455, Offices of BNGINEERING. 


oundry Foreman Wanted. A Practical Engi ineer Desires 
Must be energetic, with sound practical and ts LLBR a, engineers’ toals 
theoretical knowledge of foundry work in all its | su¢,,reduidtes. | Age  27.—MONTGOMERY, 31, 
branches, both malleable and grey iron, more P ristol, Rael 
especially .? Se work. conn 
prospect: © person a on Government wor . 
Pill’ be "engeent: —Apply with full sooner, Hingizecr of Works, Mill- 
salary required, &c., to BULLERS LIMIT ht. Ser oe electric, hydraulic, ona various 
Tipton, Staffs. OTe machinery, 22 


a —Add 
M achine Shop Foreman or|*?***"™ 
SUPERINTENDENT WANTED by firmof 








me Bact experience in all 
fiices of ENGINEERING, 








] raughtsmen, with Good Ex- Mechanical Draughtsman. 


rience of rolling mill and wire drawin 
plant, wa ANTED at once. oS ein giving eerthontons Preferably with experience of automatic 


of ri and sal d, to KYNOCH | machines.—Address, BRITISH INSULATED & 
Li ITED, Witton, abo R244 | HELSBY CABLES, Lrp., Prescot, Lancs. R284 


Simian 0 f eroplane Draughtsmen Re- 
A n pening ccurs or &@ QUIRED or Dranghtsmen whe could adapt 
thoroughly skilled DESIGNER of internal | themselves to aircraft work, Splendid opening for 
combustion engines with good technical education | first-class men.—Address, BOX 893, T. B. Brownx’s 
and address, An excellent opportunity for a — Offices, 163, Queen Victoria Street, 
ce al-ro op — and we t= R&1 
all-round experience of modern engines an 
thods. State e, experience, and salary (Thiet. Droits PERRET nism Good 
a ug 
re a . Address, R 238, Offices of BNGINEFRING. all nd ANTED, with experience in 
= reinforced conerete, railwa, work, factory desiga.— 
])"@ughtsman. Ji & Tool. Address, R 300, Offices of ENGINEERING. 


land Seay tee Gaanee a Jig meee Tas Tool W anted, Draughtsman, 


Draughtsman with up-to-date knowledge of used to designing of rubber tyre moulds, 

methods of manufacture of motor cars, and jig and | rubber moulds in general, State salary required 

too! ot desig —Address O 784, Offices of ENGINEERING, | and ¢€ ence, and when disengaged.—Address, 
R 482, ices of ENGINEERING, 


W anted, Assistant Draughts- J ERE 




















unior Draughtsman Req uired, 
py cog ae esa for magocuing Firm. One eaant se in 


the desi alr compressors preferred.— Address 
© of pees experience.—A.G. MUMFORD, Lrp., ee | Othecs : 
Stre eet Engineering Weta, Colchester. 231 R491, of Broruxentve. 


W anted, First-class 
[)tughtsman, Experienced i in DRAUGHTSMEN for Motor Vehicles.— 

design and manufacture of small Precision | Apply by letter, nts ex ence ani “salar 
Machine Tools similar to those used for Instru- pee to GUY M ‘OTORS, 
mncnts, Clock, and Meter work. London district. Wolverhampton, 
Age, wage, ‘and experience to R 389, Offices of 


a —S, Tool Maker, « one e Used to Jigs 


Fe a d edi " perience b ipeeeieal Comreier Gear. hme: ex- 
Im in Armatu ormers an advant 
Rea qui ee Poor sene-ogga y, PY | Berman Offices + oe ee oe ass 
London, a ion, « MECHANICAL DEAUGHTSMAN with = . 


bbls dies Kuceledge of phstograpiy and print Wanted, A Technical As- 


atiee felts full ana meee ued one salary | amending Patent 8 sot so sma “ggg Foe 
Tn ee Oe Se ee 








TD., Fallings Park, 
R 47 











$ salary required, B 489, Offices 


rcial motor vehicle manufacturers in North of 

England. Must have had previous experience in Buying Manager to {anu- 
large machine shop on high-class work, and capable ——e Mechanical or Hlectrical Bngineers, 
of Controlling skilled and unskilled labour, and | Who has specia pectalised asa maar er for 15 years, and who 
hustling work through the shops.—Address, giving | bas mona & large section in the Min! for 
full particulars of experience, age and wages | over 3 ae OPEN TO ACCEPT A NEW 
required, R 213, Offices of ENGINEERING. APPOI ‘TM NT in a few weeks’ mee Is a 


ful organiser and an ex eaminis- 
W anted, Foreman, to Control] | ‘ter ofe large department. ~ Address, It 421, Offices 


manthiaiue of steel metal casements | and = = 
sashes. Applicants must have th gh 
pope od of — on modern lines and be willing 


to use ppliances and have all ~perations | ‘em T 
carried out at olen i rates. Pye a a a pty ron f Officer, , R. A. (33), 
and good sa EO to t man. neachire district. | last 20 nae in command of a bat D 
—Adadress, i, ies of yy pr Neary, APPOINT —— © on ‘Genotiliestion 
ower Station Foreman Sh years’ DO ate ence in Marine 
WANTED (Sast London), responsible under | xrxaino. meas » Offices of Bnat- 
superintendent for all maintenance and new con- 
struction work. Must be able to control skilled and 
unskilled labour, check contractors’ work, and must 
have had practical experience with maintenance of eneral or Works Mana er. 
modern land power plant, Say sawrens turbines, water- —Advertiser will shortly be OPEN for 
_— ae, peo a sans a vo ENGAGEMENT, Age 329; years’ engineering 
electrical repairs morning man, living within lence gene! 
easy access of — ka Present salary, including a — y4 and “high aT ee tee 
current war w £350 per annum.—. work le in th fact: 
R 200, Offices of MNGINEERING. toglee teattle sane on th + pas en = tye geo 
. . ente and munitions. Address, R 420, O 
W orking Foreman Engineer | fxcixexxo. ae) we 


WANTED to carry out the ae 
repairs on small industrial works, and give general 


fi h i hii 
Seseas innate othe ae etacgeatent| Fy teen oo, Firet | Clans 
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ome ty — Ad 


- oll fuel, DESIRES cHanay of pumpin 
stating be xperience and es or any suitable Gooupathen. na mong 
ENGINEERING. AYE M.1.Mar.E., 36, Belle Vue Park, Sunder- 
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E2 ineer 0), resi res| ee et otint ae 
rb caisson 

8 . . 
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. 184 


- 2 
128 
47 | 


Ho. 94 | 





2. Co., Ltd 
P bs ngham R ©. | & Wagon 
2! 





Aluminium 





4 
Clyne Engineering Co Co. 3 
Coats Machine Tool Co., LA. 
Bran, 
Cole Merchent & Morley, La 


Ooles, Heury J. Ltd... .. 104 
. 19 


- @ 
17 


“on | 


| Dempster, Moore & Oo., Ld. 130 
} Dempster, R., & So 
} Denison, 8., & Son, 1 

Dick, Kerr & Oo., Ltd. 

| Dobbte Meinnes, 
| Donkin Co. La? (The Bryan) 4 
| Douglas & Grant, 
Douglas, Lawson. . ‘te. 
Douglas & Walls, Ltd, 
Drum Engineering Go, 
a Bros., Ltd. 
| Dublin Dockyard ny 
Dudgeon, F. 5., 
| Duggans, Ltd. 


tlectric a Ordnance Acoes- 
sories td. 

Blectric Sacco, Ltd. 

Rlectro-Mechanical Brake. 


| Blectro- ‘Metais, Lita. 
| Elliston, 
Engineerin 

| Bute 


Expanded Metal Co., 10a. 20 
Fairley, James, & Sons ~~ 2 
m Bros., Ltd... .. 58 
Fielding & Ang? A a ~~ a 
Fite Forge Co., - gs 
gee Lim 
| Findlay, Alex., a Co., 
r iS Li udlow, Ltd. 
er. George, & C Co.,La. 1) 
3 | Fonter Brothers, Ltd 95 
| Powiler, Jobn, &Co. (Taede) 122 
102 


-- 18 
‘Ltd, 105 
87 


) Fuller- Lehigh Co. 
Fullerton, ; Hodyarta tarciay 120 
I 


Garrett, ‘Richd. , & Sons, Ltd. 130 

Gartsherrie Eng. & Forge Co. 
Electric Co,, Ltd. 58 
nw « oo oe 8 


ns, 
88 | Gtbbina, R. O., 12 


-Rébé, Jean : 118 
County Chemical I Co., + Led. 97 
Nonsland, A.. 96 


| Gilbertson, W., ry? Co,., Ltd, 11 
Gilman, Frank 
Glacier Anti-Friction Metal 


Glasgow Iron & Stee! Go., 14. 133 





oe 
Glenfield & Kenney, 14a “% 
Globe Pheumatic Eng 
Gloucestershire Airc a 
Glover, W. T., & Uo., 


Greaves, Bull & Lakin, Ltd. 
Green & Boulding, Ltd. 


| Gresham & Oraven, Ltd 


Griscom-Russell Co. . 
Guest & wey Ltd. 
Guilbert-M: 
Gunther, W., 95 
Gutta Pereha aber ta 
Gwynnes, Ltd. : 7 
Gadfelds Limited co se 8 
Co., Ltd. 2. 3! 
Hall, J. 4% >s 
Hall, J. P., & Sons, 144 -» 98) 
Gam, Baker & Co., Ltd. .. 122 
Hannan & Buobanan > 
Gardy and Padmore, Ltd. 64 
Harris Patent Feed Water 
Filters, Ltd ° 10 & 101 
Hartley & Sugden, Ltd, .. 
Garvey Kugineering Oo., 14. 23. 
Garvey, G.A., & Oo. (Lond, , 


Garvey, G. a A., Ata, -« 20| Linden: 


Gasiam Foundry and En- 
gineerin 


Ltd. 1 
14 Usagotpark ing PhugOo., ‘4 M 


raes | 

Jenking. R.. 200. .. .. HH) 
Jennings, 0. « ~~ 12 
Johnsou 4 Phillips, Ltd... . 131 
Lameon MachineOo, 96 


9 | Jones& 


Jones & Shipman, Ltd, .. 87 


oe Hwan Go. “ind’ "So 
; } ag haha . 


On., Lad. % 
Kelvin, Bottomley & Baird 104 


Hee Alexander, & Co. aw 

Kenyon, Wm., & Sons, Ltd. 102 

King’sNorton Metal oka, 1} 
- 40) 





Laurence, Scott & Co., Li 53 
Le Bas, Edward, & Co. 134 | 
Lea wder Oo., Ltd. .. 15 
Leathers Co. (Altrincham) 
Ledward & Beckett, Ltd. . 


95 | Lee, Arthur, & Sons, Ltd. 


Leeds Forge Co., Ltd. es 
Leeds Tool & Mfg. Oo., raat 
Leroy, F..&O0o. .. .. .. 
{ oes. Prese, Ltd, 


‘wood Mig. Co. .. 
Lilleshall Co., Ltd. .. . 
y. ROB. &Oo... ., 


Lipscombe F.,&Oo... .. 
Liverpool ook Co., Lad, 
Lioyd, F. , Ltd. . 

caore. Richard, 4 Go., Lia. 
Lebnits & Co., 


89 | Luke & Spencer, I 


i] 

Hay ward. T. ler & Co., a 1. 108 
Head, Wrig! taon &Oo., Ltd. ] 
Heap, Joshua, & Co., Ltd. 
Heavy Stampings, Ltd. 
Heenan & Froude, Ltd, 
Hendry, James, — 
Herbert, gitees, 
a &. G., 

erbert Frood 


‘° 
pens 8. H., a Oo 
+ 


parts 


ee 
—— 


Hilton, 
+ pond & 8., & Bons 


obdell, Way & Co., 
@offmann Mfg., Co., bee 
Holden & Brooke, Ltd. 
Hollings & Guest, Ltd. 
Golt & Willetts .. 
Hooper, BE. A. J., Li ~ tape 
Hope, Henry, & Son, Ltd, 
Hordern & Mason oe 
Houston, J. W, & Co, ee 
Howard Pneumatic -—e 


ft me 
Boo -SSes 


a 


Hunslet Engine 
Hunt & Mitton, Ltd... 
Hurst, Nelson 
Ltd. 
Igranic Electric Co., Leta. 139 
Imperial MotorIndustriesL4, 47 
if Rubber, Gutta-Percha 
Rg om hy * geccdhles 136 
Ingersell-Rand oo oo 8B 
Lronite Co., 7 ae oo oe 
Jack, Alexander & Co. 


- 4 
Jacobs Manufacturing Co. 4 M 


James, Thos., & Co. 


; MeNeil, C., Ltd, 


jon 
} Manning, Wardlea Co.,Ltd. 
Mareden, H.R. 14d... .. 
} Mareden, & & Son, Led... 


Mabie Todd & Co, “lid. oe 
Macnab, John ‘ 
MeGowan, Wild, & Oo. |: 
McKenzie & Holland, Ltd 
McKie & Baxter 


McRobie, Job 
Maiden & Co., 
Main, A. &J., &0o., Lta, 
Manchester Steam Users’ 


= : 4 
oo 3 


Asaociat 








Marshall, W.,&Co. .. .. 
Martino'’s Treating and 
Testing Works, Lid. .. 
Massey, B.&8., Ltd... - 
Matterson, Hurley ‘ 
Watson, Ltd. .. 





Maxwell & Fage . pe 

Meldrums Lid, .. 

Merry weather & Bone, 1a. 

Meta! & Hard ware Products, 

Metallic Mfg. Co., Lad. .. 
veOo. .. 





2 | NB 


t—— 44 ’ Oo. 


82 | Pegler Bros, & C 








ng °° eam Bickerton & es, 


Nichole 
139 | Wicholeon 
46 Co., 


Niles. Semen’ Pond Go. *e 
Non-Ferreous Casting Co. 74 


Norbom Engineering Co... % | 


Normand, Augustin . ! 
Marine Eng. Co., L4. 129 
Noteutt, Walter P., LA. 84102 | 


| Oakey, J., & Bons, Ltd. .. 135 


Ortental Tube Oo., Ltd. .. 101 
Ormerod, I, John oe #0 = 
Orton & Steinbrenner Co. 
Osborn, Samuel, & Mo., 14d 3 
Oxy- ——— Welding 


Pi 77 Shia ae Oe 
Parc, Ltd... o& oe 
sesame ice Oo. . +e 


inson, J., & 80 : 

Lad, 

Pons .P* Bice & lron 
Co. se 


Pearitte Steel Co. (1910), 14, os 

Peckett & Bons, _ 

Yo. (Gee 
gow), Ltd. .. + mM 

Penman & Go. Li 

ae Bteel Rxport 


3| Penney & Co., ‘Lea. 
| Phomtx Bolt & Nut Go. 
7 | Spamts 
| Pittel burg Spring & Bteel Co. 
1 


Plenty & Bon, L’ 


| Pollock & Macnab, Ltd. 


Pollock, Macnab & High- 
mate, Lid... .. «. 

Porter @ Co., H. K. 

Positive Lock Washer Co. 

Pott, Cassels & Willtamson 

Pratchitt Bros. 

er Cooler a ‘Rng. Oo. 


Radford, R. Heber, Son and 
Squire. @lee 


Gear os ee 6 
‘olle, A., & Go., Ltd, 


*f Rive & Oo, (Landa), 44 
Richards, G., & o., Lad 





Sankey, J., & Bons, L4. 10 & 120 
} reenwood, & Bon . 
Seottish Tube Oo., Ltd. 
Geagers, Ltd... ee 
Sebastian Lathe Co. .. 
Seleon 
Shanks, a 
j poe inet & Mtg. Oo, 


mn 








orn ly 
Ta: vier & Onailen, 1. 1.04. 





AM Te RAP. 


ate 








ADMIRALTY CONTRACTORS. 





Ruston & Horusby, 14.1218127 | United States 
sere" bss A., & Oo., 1A. .. 35 | 





ical 
———— 


a glee 


Ve +* 7 


Ss Carsaea 
Trewent, =. 58 Bresten, LA, 
Bros. A 


urton, 
Onited ‘Meial GugravingOn. 
Metallic 
Packi 
a creel Machine'y Gorpo 


sise | s keel 


‘taker, 
White, J. famuel, 4 00., 14. 
White, Rd. Bone 


. @ 
Wiggins, F. & Bons . 104 
witsorvaras Pras a0o. 
Wilson & Berry .. rie 
Wilson, J, H., & Oo., Lid... 
Winoot P., 1A4.... 


So eee ageit 
Worthington peor. La, 


Va 
ire Copper. Works. 





.. 18 
a and Company, ua 


Lenith Carburetter Go Go..Ld. 1 


& DON OAN. 


MARINE ENGINEERS & BOILERMAKERS, 


WOoRES. GOVAN, GLASGOW. 


Tmacaue: “ Wureruna, Guecom” 








nw YORKSHIRE COPPER WORKS = 


Have Supplied Testes for the foe, Fes. vis. -— 


“Queen Mary,” 


SOLID 
DRAWN. 


“Audacious,” “ Princess Royal,” 


i TA 


“ Monazoh, 
alban 


LHBaDYpDs. 


" “King George V,,” 
“Tigers,” “Delhi,” 


PO oma “ Orion, 


Centurion,” “Conqueror, 
Elisabeth,” “Warspite,” “Valient.” 


TUBES 


“ Benbow,” “Hew Zealand,” 


COPPER. 
BRASS. 


SOLE MAKERS OF “BIRIWEAT.” BRASS CONDENSER TUBES. 


owe ee ete 


et = 








ENGINEERING. [Dec. 27, > 1918, 


GONVEYOR-ELEVATOR G° 


BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 








SPIRAL CONVEYORS. | STOKEHOLD = CHAIN ELEVATORS. 
GOAL CONVEYORS. CONVEY BELT ELEVATORS. 
GRAIN CONVEYORS. | GRAIN ELEVATORS. | 5 ainon 
TRAY CONVEYORS. | COAL ELEVATORS. a 























~ BROWNING 


LOCOMOTIVE CRANES, ™ 
RaitroaD Wreckers, Dircners, Buckets, Ero. 


THE BROWNING CO., Cleveland, Ohio, U.S.A. 


SS 
Quality Tells Chuck 
. : ’ i : : : 

the ‘a b > 





TT] RUSSELL& Co., LD: 


WALLS A x... 
_LAPWELDED & SOLID - DRAWN 































m pont 
—_ — FOR LOCOMOTIVE AND OTHER BOILERS — 
“CENERAL ENGINEERING PURPOSES 


WHY NOT 


mort STRACHAN 
AnD HENSHAW’S 


TELPHER SYSTEM? 


A great aumber of these machines have been supplied by us to Munition Works and other Factories and Stores 


FOR ALL HIGH-SPEED CONVEYING PURPOSES. 
‘ STRACHAN & HENSHAW, Ltd., BRISTOL. Totally Enolosed Machine. 


Telegrams—STRASHAW, BRISTOL. 


————————ee— 
The DUBLIN DOCKYARD Co., L* 


SHIPBUILDERS, ENGINEERS. and REPAIRERS, 


Alexandra Basin, North Wall, DUBLIN. 


ALL MODERN APPLIANCES, including Electric, Pneumatic, and Oxy-Acetylene Plant for the QUICK REPAIR of 
SHIPS, ENGINES, BOILERS. 


Builders of all classes of VESSELS up to 300 ft., including HIGH-CLASS HOPPER GRAB DREDGERS. 
























Open Type Machine. 




















“Telegrams (Day or Night): “ DOOKYARD; DUBLIN.’ (ON ADMIRALTY AND 'WAR ‘OFFICE LISTS. 4573 Telephones: Nos. 33 and 34. 












I 
f 
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“SIMONS SUCTION GUTTER HOPPER DREDGERS, 











j ComeraueTone oF INVENTORS AND FIRST CONSTRUCTORS OF 

ARGE-LOADING, RECLAMATION and “SIMONS” in = es o 

SUCTION CUTTER HOPPER DREDGERS, HOPPER HOPPER” and “STERNWELL 
and BARGE-LOADING BUCKET DREDGERS. DREDGERS. 





TRAILING | 
SUCTION 


GOLD and TIN RECOVERY 


HOPPER 
DREDGERS 


— INVENTORS and FIRST 
Proprietors of CONSTRUCTORS OF “HOPPER " 
ALFRED WATKINS’ BRITISH DREDGERS and ELEVATING 
PATENT for ROTARY SPUDS. 


DECK FERRY STEAMERS. 


“Simons” Patent Suction Outter Hopper Dredger “St. Lawrenes,” constructed for British Admiralty. 


, LONDON OFFice— 3188 
i & T 83, Victoria Street, S.W. 
e ay & ay so = Spawn, 1 RENFREW.” 


, Lewpor, 


RENFREW, near GLASGOW. onus src 


Seotts, 10th Edition. Bentley. 


AILSA SHIPBUILDING CO., Lr. 


SHIPYARD, ENGINE WORKS AND GRAVING DOCKS, ‘TROOH, AB. 


TELEGRaPHIC ADDRESS :—“SHIPYARD, TROON.” TELEPHONE NO. 88 TROON. 
1177 BRANCH SHIPYARD WITH HEAVY HAULING UP SLIPWAY AT AYR. 
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su aes BARKER WRENCHLESS CHUCKS 


For use on Screw Machines, Turret Lathes, and Semi-Automatics. 


They are adapted for both Bar and General work. 
The jaws being under direct control of hand lever, 
the “grip” can be regulated to a nicety and will 
withstand the heaviest cuts. 

To.operate the chuck move the hand lever. The 
jaws can be opened and closed and work put 
in and removed whilst machine is running. 
The mechanism is not complicated, consisting of 
two, sets of planetary gears. 

The internal gears A and B do not revolve, one being 
fixed to the casing and the other to the hand lever. 
Centre gear D and cam E revolve with the chuck, 
connection with internal gears being made through 
pinions on spider C, revolving in same direction at 
one-third the r.p m. of chuck. 


Sizes 8, 10, 12, 14 & 16-in. 


im sToOcEz. 
10, 12, 4 in. 3 jaws. in. 2 jaws. 


SE L.SOoOmn 


Engineering Co., Ltd. 
85, Queen Victoria Street, LONDON, E.C. 4, Works: COVENTRY. 
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Why wait for delivery ? 





30,000 


STEEL AND WOOD PULLEYS «= 
INN S'TOCE. 





Write to the Power Transmission Experts: 


METAL & HARDWARE PRODUCTS LTD., 


Mahpro House, Mansell Street, Tower Hill, LONDON, E. 1 
Telegrams: MAHPRO, ALD. LONDON, Telephone : AVENUE, 6600 (5 lines). 
Manchester Offices & Warehouse: 


55, BRIDGE STREET, MANCHESTER. 
Telegrams: MAHPRO, MANCHESTER. Telephone ; CENTRAL 474. 























S Going into Action 


Every ne which went into action was a triumph » 
Hk of engineering skill. Without going into details ~\N 
wi it is sufficient to say that in the vitals of every one 


“ “THE COVENTRY” CHAINS JM 


were to be found. Main drive, starting drive, and 


ey fan drive, incorporating heavy and light roller, (o))§) 
AS and high-duty Noiseless chain, working under ) 
\ the most strenuous conditions ever experienced ; 4 

i) carried the mighty Tanks into action and out again with wi) 


unfailing regularity. Their absolute reliability ensured success. 








Why not consider “The Coventry” 

\ chains for yourtransmission Problems ? ») 
© “The COVENTRY” CHAIN Co., Ltd., Dept. EG. COVENTRY © 
LONDON : MANCHESTER . BIRMINGHAM ; DUBLIN. 

A h 
\ »,® : a £763 \o, 
y; Se } “ Ss £ 
x 


WHITE'S PATENT INDUSTRIAL 


ROPEWAYS ¢ TRAMWAYS 


(with or without Mechanical Haulage) 





Photograph of Single-line Portable Ropeway, for use in Inter-works Traffic. 


R. WHITE & SONS, 


RAILWAY & ROPEWAY ENGINEERS, 


WIDNES, LANCASHIRE. ™ 


Telephone: 25 Widnes (two lines). Telegrams: “ Rails, Widnes.” 























We Want Work 


REPETITION WORK. 


PARTS TO BE MACHINED BY THE 
THOUSAND. 


ANYTHING UP TO THE CAPACITY 
OF AN 8-INCH LATHE. 


Send us your material and let us rough out your 
work to within ‘02 or ‘01, and then put your 
skilled men on to finish to -0001 if necessary. 























WE CAN DO HUNDREDS OR 
THOUSANDS PER WEEK. 








4 
Send post card and our representative will call. 


‘WIESONS & BERRY, LTD., 


4, St. Peter’s,; BEDFORD. 
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FOR REMOVING SCALE - 


from Babcock, Stirling amd other Water-tube Boilers and 
Evaporators, also for Lancashire Boiler Scaling and 
Rust removing—there is no tool made to equal my 


“SKATOSKALO, 


Pneumatic Scaling Tool 
Simple, strong, speedy, rellable— 
these words describe its 

4 efficiency. 


A ES SE SS 










(Sole 


Frank Gilman, xx. 
9, WESTFIELD ROAD, BIRMINGHAM. 


Tele. ‘* Rotherwood, Birmingham.” Tel. Bgtaston 10? , 


SESS Se 


wT Ss 


























I= 
















in 
ae or 
rings of any 
size, 














CARGO & PASSENGER BOATS, 
HIGH-SPEED CRAFT. 
SHALLOW-DRAUGHT BOATS, 


COMPRESSED 
ASBESTOSe 
HIGH PRESSURE JOINTING 


CAPT i is enciins. for joints with rough 
flanges. It adapts itself to inequalities in o 

the faces and gives lasting service under the 
Pressures and vents ina With 
it to joint once 

anil sues Ia rg 


WRITE FOR SAMPLE AND PRICES 
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idhal Annexe « nat Fine Steet London-EC 
ee Foctsry Barking Cscex SEED 






x WOOLSTON, SOUTHAMPTON. * 
Head Office - 10, Grosvenor Place (mvs. #2: Sean). LONDON, 8.W. 1. 
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ENTWISLE« CASS, Le, 


Fer eee RIFUGAL PUMPS, 
JR GOMPRESSORS, 
omtuTones, GEARING, 
ASTINGS up to 10 TONS, 
BLEACHING, Prd san By £ PRINTING 


FILTERS 


Fer Water, Waste Oil, de., ere 


FREDK. LIPSCOMBE & Co., 


84, ALBERT BLDCS., LONDON, E.C. 4. 


LATHES & 
FT DRILLING 
WI MACHINES 


Geonce § mimo wy Sons by bro 
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ALIFAX — MENCLAND. 


GUNMETAL 


BsSoRAaY 
beaght or re-melted inte castings. 
HUNT & MITTON, Ltd., 


Mretwenns Bassevrcriseens, 3h6e 
Geselle Street North, BIRMINGHAM. 


GLENFIELD & KENNEDY 


Engineers & lroafownders,. 
KILMARNOCK, 
SCOTLAND. 


Sux Apvr. Last anp Next Weex’s Issur. 


JOHN SPENCER Ay 


ONESBURY 
™ rROM a STmnr. 


TUBES 


POLES, STEAM MAINS, TUBULAR PILES, &c. 


MARINE ENGINEERS gue 





























AND BOILER 


MAKERS. W & 
giv B= gout 


Cotte Cotes BOS On elieeae Loman 





Q. P. WINOOTT, LTD., 








The Aabada Trust, Ltd. 


PECIALISES in the Finance and 
S jon of Public Utilit 
ewer mall parts ofthe World 
i Ga Oe tested 
an 

wok epee ‘he Approved Bs 
placed on a sound re basis. 

Correspondence invited. 








C= ad ag 
anaging Director. 
General Offices :— 
61, St. James Street, S.W. 
"Phone : 5655 Regent. 1193 

















| 








doi DE, 
MUGS 








SPECIAL 
GAS ENGINE 
MODEL. 


Price 3Q/= each. 


a CeyY 

















Ré. White 8 Sons, Widnes, 
™ RAILS,““: 


POINTS AND CROSSINGS. 
AERIAL ROPEWAYS. 


Machine CatGear Wheels 
THE REID GEAR CO., 


OR 
LINWOOD, aear PAISLEY. 
PU MRK Ss. 


Direot-acting, Feed, Air and Service Pumps, Dupies 
and Centrifuge! Pumps, Auxiliary Oondensing Plant 


NICHOLS PUMP & ENCINEERING CO., 


(Lave NICHOLS BROS.) LTD. 
NORTHALLERTON, YORKS. eo 


RUBERY, OWEN «CO. 


ARLASTON, SOUTH STAFFS. 
simuaTuaae STEELWORK, 
BRIDGES, i TANKS, 

GIRDERS, Etc. 




















Bee Fortnightly Advertisement. 605 


The CLYDE STRUCTURAL IRON CO., Ltd. 


Clydeside Ironworks, Scotstoun. Gl« -_" 





MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 
Workshops, &c., &c. 


LONDON OFFICE, 48, Cornhill, KC, 


BELLISS a MORCOM, 


Slt-lubicaing Steam Engines, Tarhnes, Al 
u 
und be —. Plants, trae 


wn 


Dieser Encines 


@OLAR TYPB) 
FOR ALL PURPOSES 


(Land and Marine). 
See Illustrated Advert. last and next week. 7106 


WATER SOFTENERS, Bs, 


APPLY TO— 


The Harris Patent Filter (1910) Lid. 
te Street West, 
NEWCASTLE-ON-TYHS. 





























H.W. WARD & Co.,Ld. 


Lionel Street, BIRMINGHAM. « ss? 


|MACHINE TOOLS 


Pelegresse—Tudos, Birmingham. ei. Me, 400 Centra. 
dies Whustrated Adverheement last and mert weak 


ANKEY 


Foundry Ladles 


Pressed Steel: Plain or mag 
fe... Sankey ‘ons Lt 
* oe ie 


CENTRIF UGAL 


MACHINES. 
Catalegues free on application. 683) 


WATSON, LAIDLAW & 60., Led., 























Ahe 


Ferien * Permac 


IWDER JOINTING 























BIGHOP, Ltd., 
37, Tabernacte St., London, €.C. 2, 





“> 
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SEND all hydraulic Machinery Enquiries TO US. 


SCRAP-METAL BUNDLING 













Makes a Bundle 27 in. x 15 in. x6 in., 
weighing 1} cwt. 





Less space in a truck. Easily handled. 








HYDRAULIC 
BUNDLING PRESS. 


Suitable for Copper, Alu- 

minium, Brass, &c. Useful 

to Scrap Dealers, Metal Uji 

Merchants and Engineering f 
k 









Wf); 
Makes Bundles to suit Melt- y ij, 
ing Pot, Gin., 8in.,or12in. 7 
diam.,, with Cone End. Wf 
GREAT LABOUR SAVER, YY Yy 


QUICKLY PAYS FOR 
ITSELF. 








7035 
WRITE FOR PRICES. ‘ 











Thim ble Mill Lane, 


HOLLINGS & GUEST, Lr. 





Economy. 


So, on your present or future car, 
when stating tyres vequired, 
remember to specify :— 











TREES ES ES PEED 


Se SSE SS areca 




















MICHELIN TYRE CO., Ltd., 81, Fulham Road, S.W. 3. 





—— 
— 














Spray 





PRECOOLER, 
SHALFORD. 





Water-Cooling Plant 


of every description. 


Chimney and Open 
Type Towers. 


Coolers. 





Oil Separators. 
Dry and Wet Air 


























GEORGE FLETCHER & Co. Lro 


SPECIALISTS 
COLLIERY, MINING AND 
CEMENT WORKS PLANT 


CEMENT WORKS EQUIPMENT FOR ANY DUTY. 


% 
penne. 


4 


STANDARD SLURRY SEPARATGU. 
Send us your Enquiries 
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“MALLSIDE” 


CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manafnoturers of— 
MILD ovens. | PLATES, ANGLES, /cd Bare, Tees sad 
of Sectional 


Bars required for Ship, Boiler, 
and ‘Bridge peliding and other constructive purposés. 


Sere 4 toe fr 
Sterns, Posts. Anchors, Rud: 


RAILS, ihn FORGINGS. 
ee aT melo to nest the requirements of Home 


TYRES .—Loeomotive pte ae to-all requirements. 
SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY o SCOTLAND 


23, ROYAL EXOHANGE SQUARE, 
GLASGOW. 
Wriecraen 
ABDRESS is rey 
“STEEL CLascew. 





SUCDEN’S PATENT STANDARD 
AND y SECTIONAL SUPERHEATERS 


For ali Types of Boilers. 








WROUGHT STEEL THROUGHOUT, 





THOUSANDS IN USE: 





Main advantages :— 
SIMPLICITY OF DESIGN 
and 
READY ACCESSIBILITY to all parts. 





Write for Iiluetrated Circular ; 


T. SUGDEN, L4. 


180, FLEET STREET, 
LONDON, E.C. 


Telegrams: TUBULARITY, LONDON.” 
Telephone: Ne. 186, Holbern. 172 


Representatives mo om ae | principal Towas 


DANIELS CAS PLANTS. 





s | STANDARD SUPERHEATER 
Pe FN on eet Rent 








4 Suc TION GAS 
PLANT 


For Anthracite COKE and 
CHARCOAL FUEL. 





Will work perfectly 
iW | FULL LOAD to NO LOAD 
a drive 





DANIELS: GAS ENGINES. en | 
DANIELS. HIGH-SPEED PUMPS. kaliations. 


T. H. & J. DANIELS, Ld.. Stroud, Eng! 





Shortage of Coal and Lamour 


weve 


Mechanieal Stokers are now a 
necessity. 


* One of the best machines is 
the TRIUMPH.” 





TRIUMPH STOKER, Ltp., : 
KIRKSTALL Roap, LEEDS. 7014 




















CRADOCKE’S 


STEEL WIRE ROPES 
= AERIAL ROPEWAYS 


GEO. CRADOCK & CO., LO» witsriers: 
London Office: 7, EAST INDIA AVENUE, E.C. 3. 














RAILWAY CARRIAGES 
RAILWAY WAGONS 
TRAM CARS, eErc. 


MIDLAND 


RAILWAY- CARRIAGE 
fa WAGON CS LTS 


pte a 





LONDON OFFICE: 
14-. VICTORIA STREET, 
WESTMINSTER S.W.1 

tke TELEPHONE = 





‘Tait Sone PHONE. Yee 485-45 EAST. 








On AW ES, 


STEAM, ELECTRIC AND HAND, 


And all kinds of Lifting Tackle. 





RICHARD C. GIBBINS & 00! 


BERKLEY STREET, BIRMINGHAM. aim 
GLASGOW : Joun 8. Bisnor, Cora Exchange Chambers, 29, Waterloo. Street. 





BIRMINGHAN | 
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GaLLowayr ss 


Telephone —6312-3-4 CENTRAL 




















INCREASED, LARGE 
HEATING COAL 
SURFACE. SAVING 
MODERN HIGHEST 
DESIGN. EFFICIENCY 

GALLOWAY PATENT BOILER. 
ENGINES : BOLILLERS 


FOR 6765 


COLLIERIES, STEELWORKS, FACTORIES, PUMPING 

















WALKER BROS. cwicar, 


LIMITED, 
Pagefield Ironworks, WIGAN. 


5888 








New Patent Light Disc Valves 
for Air Compressors. 





Vertical Steam-driven Air-Compressing Engines, 
with Two-stage Air Cylinders. 


Installations now at work equipped with 
the above Valve indicating over 


150,000 H.P. 


5888 





PATENT UNLOADING DEVICE AND OUTPUT REGULATOR 
FOR MOTOR DRIVEN PLANTS. 








Accurate py 


| Brass Bolts 


Nuts and Set Screws 











Machined 
from 

drawn 

brass rod 

of our own 
manufacture. 


Sizes } to 1 in. 
or to 
specification, 

















products are carefully gauged 
and inspected ateach } 
operation and are thoroughly 
' reliable. 


# Send for samples and prices. 


THE BIRMINGHAM BRASS STAMPING CO. Ltd. 
BIRMINGHAM. 


‘Phone: MIDLAND 252% (2 lines), 





Wire; “SQUEEZE, B’HAM.” 
































BRITISH. “KEYSTONE” 
PULLEYS. 





AS STRONG AS W. PULLEYS. AS LIGHT AS WOOD PULLEYS, 
W. A. WALBER & & CO., 











38, vier ORIA ST., WESTMINSTER, 8. W. 1. 
u LONDON.” 


“VILVAL! TELEPHONE: VICTORIA 3190(2 
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MIRRLEES, BIGKERTON & DAY;Lro., 


Hazel Grove, near STOCKPORT. 


Cannon Street, *“ ECONOMY, 
LONDON Ortiee { "22: Canns Telegraphic Address{ aye, GROVE” 





MAEKBHRS Ov 


The “ MIRRLEES-DIESEL” OIL ENGINE. 


500 B.HP. ‘‘Mirrlees-Diesel” Engine—Crosshead Type. 


THe MOST ECONOMICAL ENGINE MADE 
aa 


LIGHTING, TRACTION, POWER, PUMPING, 
PROPULSION, @c. 6200 


CHEAP AND SAFE OILS USED AS FUEL. 








ELECTRIC 
STEEL 
FURNACES 


ELECTRO-METALS,L*., 
56, KINGSWAY. 
LONDON, W.C.2. 








FINDLAY’S 
— MOTOR METAL, 





The most reliable alloy on the market for bearings 

working under the severest conditions, such as 

bearings of Aero Engines, Motor Transport, Heavy 
Marine Engines, &c. 


GLAGIER METAL 





OUR STANDARD METAL FOR 
GENERAL ENGINEERING WORK. 


Specially recommended for bearings of Electrical 
Machinery, Rolling Mill Plant, Stone Crushers, Colliery 
Repairs, Tramway Motors, &c. 





Glacier Anti-Friction Metal Co., Ld., 


Waldo Road, 5678 
WILLESDEN JUNCTION, LONDON, N.W. I0. 


Gas VESSELS. 


Weldless Steel Gas Vessels 


OF ALL DESCRIPTIONS. 























Air Reservoirs, Ammonia Flasks, 
Acetylene Flasks, 


IN-:ALL SIZES AND CAPACITIES, BOTH ENGLISH 
AND METRICAL. 
Solid Drawn Steam Pipes. 


LIVE AXLE <:SLEEVES 
AND 


Motor Car Forgings a Speciality. 


Hollow Forgings of every description. 





7183 


Address: THE PROJECTILE GOMPANY (1902) LIMITED, 


~tfNew Road, WandsworthsRoad, LONDON, S.W. 8. 





| Telegrams:?’ \Profectes,"’ London. Telephone: Brixton 2117 2118, 2760. 
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GRINDING MILLS. 
SMEDLEY BROS., Lto. 





























GAS ENGINES. 


QUR HIGH-SPEED VERTICAL 
GAS ENGINES occupy very lit:le space 

and much less foundation than the slow-speed 

Horizontal type of Engine, 

There is forced lubrication to every working part— 

therefore thev will run continuously and silently with 

very little attention. 

The design is simplicity itself. All complicated devices 

are elimina!ed—reducing the possibility of breakdown 

to the absolute minimum. 


The great advantages of modern Gas-Power 
Plant, and the fact that HOME-PRODUCED 
FUEL IS USED, merit the serious consideration 
of every one about to instal Power Plant, 


Browett, Lindley & Co., Ltd., 


PATRICROFT, MANCHESTER; 
and at Amberley House, Norfolk St., Strand, London, W.C, 


GLASGOW OFFICE 
Sandon, Westerton, N.B. 


Belper, Derbyshire. ™ 





——$$$—<—<—$—— 


SIEMENS BROTHERS DYNAMO WORKS Ltd 


Working in conjunction with 
DICK, KERR & CO., LTD., 








PHCENIX DYNAMO MFG. CO., LTD. 
DICK, KERR PHCENIX SIEMENS 











ELECTRICALLY-DRIVEN 
WINDING ENGINES 




















| ELECTRIC WINDING ENGINE 


installed at a Colliery in 


SOUTH WALES. 





HEAD OFFICE: 
PALACE PLACE MANSIONS, KENSINCTON COURT, LONDON, W. 8. 


Telegrams: “ SIEMBRALOS, KENS., LONDON.” Telephone: WESTERN 6349. 





Works: STAFFORD. 

















Branches: 
BIRMINGHAM. | CALCUTTA. GLASGOW. MELBOURNE. | SHEFFIELD. 
BOMBAY. CAPE TOWN. | MADRAS. MONTREAL. SINGAPORE. 
BRISTOL. CARDIFF. MANCHESTER. | NEWCASTLE. | SOUTHAMPTON. 


nee 











te ce BH 


a 


= 
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Wakefield Patent 
MECHANICAL LUBRICATOR 


vo, Saturated and Superheated Steam, 
ga 8 Oil Engines, Air Compressors, 8c. 


N ENGINES NOW FITTED WITH 
early ‘ WAKEFIELD LUBRICATORS. 


C. C. WAKEFIELD & CO.,Ltd. 


Wakefield House, Cheapside, Loadon, E.C. 2 






































(Nigecas 


i saa TYPE. 












Harbour Cranes 


For unloading package freight as well as bulk cargo 
such as coal, ore, etc. Brownhoist Cranes are made in 
different types and sizes to meet. the various dock con- 
ditions. They are steam or electrically operated, and can 
be equipped with grab bucket, hook or lifting magnet. 
Brownhoist Cranes are used in all parts of the world, « 
because the trade knows that they can depend upon a 
Brownhoist Crane. They are built for hard continuous 
service, and 37 years’ records prove it. These cranes are 
described and illustrated in Catalogue I. 

Inquiries should give gauge, capacity of load: and 
radius to be used, and nature of work. 


The Brown Hoisting Machinery Co., Cleveland, Ohio, U.S.A. 


Engineers and Manufacturers of Heavy Dock Machinery, 
Bridge Cranes, etc., as well as smaller Cranes and Hoists. 
Cable Address “ Browzhoist ” 


Telegrams: 7131 National Telephone : 
SEAGERS, DARTFORD. 26, DARTFORD. 


SEAGERS, L™ 


DARTFORD. 
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ALL BRITISH MATERIAL AND LABOUR. || REWROLLE’S 





Six SPECIAL LIND sS. 


Used during Four Years of War by 





British, Allied & U.S.A. Governments a 
with their Armies on Active Service, 1. DRAW OUT | 2. FUSES. 
PILLAR 
TYPE 3. ARMOURED 
SWITCHGEAR SWITCHGEAR. 
: an 
pts: ROCKETS. 
CONCRETE MIXERS mel 5. PROTECTIVE 
SYSTEMS 
STEEL PILING oy: 
Pl LE EXTRACTO RS illustration oe 
AND up to 6. MOTOR 
« WATER FILTERS. _—— STARTER, 


What better testimonial ? — 








RANSOME -verMEHR MACHINERY C2. L12 A. a EVROLL 1D, 


2, EG, CENTRAL BUILDINGS, ~ vermennico, 
mmc. ee WESTMINSTER, S.W. I. LONDON. HEBBURN-ON-TYNE. 


























HORDERN & MASON, 


A. W. HORDERN, Proprietor. maitiaiin, 
MAKERS OF 


POWER PRESSES or ALL KINDS. 


HE Illustration shows 
one of HORDERN'S 
DEEP DRAWING PRES- 
SES for drawing deep 
shells or pans, etc. It is 


THE LAST WORD IN 
DRAWING PRESSES 


being simple to operate, 
large tool space, long 
stroke, and controlled by 
powerful friction clutch, 
by which thé stroke can be 
started and stopped at any 
point. 








RAPID SAWING MACHINES 


with dashpot relief on back stroke 
and automatic stopping mechanism. 


CAPACITIES: Gin. by Gin. to 26in. by 26 in. 


PROMPT DELIVERY. 


EDWARD G. HERBERT, LIMITED, 
CHAPEL STREET, LEVENSHULME, - 


0970 MANCHESTER. 








Works Address— 


ST. MARY'S, BIRMINGHAM, ENG. 














ESTABLISHED 34 YEARS. 


Takes up VERY LITTLE 
FLOOR SPACE. 


ACCESSIBLE ALL 
ROUND for Setting Tools 
and Cleaning, etc. 


NO COMPLICATED 
PARTS. 





» Full Specification and Price 


upon application. 





Also Makers of 
SPINNING LATHES, OIRGULAR 
SHEARS, — SHEARS, 


biauhdies CENTRAL 3527. 
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Re SOLDERING. 











High pressure gas for 
High pressure work. 
The K.B. High-pressure gas 
SOLDERING IRON 


(Internally-heated) 


is being a adopted by many of the leading 
Munition Works, Factories, &c., throughout the country. 


ARE YOU ONE OF THEM? 
JAMES KEITH & BLACKMAN 


COMPANY, LTD. 
27, Farringdon Ave : LONDON, E.C. 4. 


6524 












































SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 


IRON CEMENTS 


Make permanent repairs of steam, water or 
oil leaks on iron and steel castings, boilers, 
engines, tanks, etc. 

Every Engineer and Foundryman should 
have a copy of our new 144 page illustrated 
Instruction Book. It is free. 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields, London, &.0. 





Large stocks on hand ready for 


immediate delivery by 
Messrs. F. A. PULLEN & CO., 
43. King William Street, London, B.C. 
WALMSLEY ENGINEERS SUPPLY “O., 
23, King Street West, Manchester; 
Messrs. ANDREW McLEAN & CO 
109, Main Nhe Bridgeton, Glasgow 
Mr. JOHN TAYLOR, 
10, Strand Street, Liverpool ; 
Mr. JAS. P. MOFFATT, 
454, Anlaby Road, Hull. 


BEWARE OF IMITA TIONS. 


Send for New 
No.lo Hilustrated Instruction Book 








7 Founate & + 
ENGINEERS, 


ABERDEEN. 


TRANSMISSION OF POWER 


AND 
TRANSPORTING MACHINERY 
SPECIALISTS. 


DISINTEGRATING, CRUSHING, AND 
SCREENING MACHINERY 
FOR ALL GLASSES OF MATERIAL. 


LONDON OFFICE: 


155 FENCHURCH ST., 


E.c. 























FIGE iTD. HAARLEM 
aaeeems HOLLAND 

SOLE BRITISH AGENT: BJ-ALLISON 

TOWERCHAMBERS 116 LONDONWALL , LON DON:-E-C 
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AUTOMATIC 





OIL FIRED 
ANGLE FURNACE APPLIANCES 


cs =F ally suitable for SHIPYARDS, ete. A working heat can be 
TE hated gin. G0 alates of lighting up from cold, with low fuel : SAVE FUEL 
: The illustration shows 40’ x 2’ 6” size. AND 


IMPROVE 
RESULTS. 
To INSTAL . 


AUTOMATIC APPLIANCES 
SUCH AS 


BOILER FEED REGULATORS, 
DAMPER REGULATORS, 
DRAFT REGULATORS, 
FEED PUMP GOVERNORS. 
BECAUSE. they enable fewer. men to 


s r FORGE FURNACE LIST, showing wide range of other types, a do more work, and do it better. 


mentioning Department N. 


[| ALLDAYS & ONIONS EXAYMATIS Co., Ltd., BIRMINGHAM. . Crosby Valve & Engineering Co., Ltd., 
- ee 147, Queen Victoria St., Leadon, E.C. 




















ELECTRO- MECHANICAL 


BRAKES. 














Ni ’ i 36 
GOLDEN WALKERITE: 
f- nape pbb 3 ? a 
SO Méease stn sigs of Hange ae 
ELLISTON, EVANS % JACKSON, [ro JAMES ya & C° LT? 


18, cross STREET, FINSBURY, E.C. 2. cams LION WORKS.GARFORD STREET. 
Telephones: London Wall 215 & 7303. Telegrams : “ Elevanja, Finequare, Londoa.” | couTRActons TO H.M GOVERNMENT POPLAR .LONDON.E 
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G. @ A. HARVEY, *. 


GOVAN, GLASGOW, W. 


HICH-CLASS | 
MACHINE: TOOLS. 


PROMPT DELIVERY. 6494 
CATALOGUE ON APPLICATION. 














See our Illustrated Advt. in next week's issue. 














“Pattern S” 
7 gah ORIGINAL 
»_“ ONE-MOVEMENT.” 








HOLDEN & BROOKE, LTB.. 


WEST GORTON, MANOHESTER, 
and "0, Cannon 8t., Londen, £.G. 


“PREMIER” 
INJECTOR 


For TRACTION and 
A TURAL 
ENGINES, Ke. e111 


Also of 
“siRiUS” ye en PUMPS 


For 


STEAM pare STEAM T 
OIL SEPA pipsar ee srone 
Star 


SS ae 300 Ibs. pressure. 














FEDERAL 


BALL BEARINGS 
FOR ANY PURPOSE. 





TAKE 60°/, OF THEIR LOAD 
IN THRUST. 


WRITE FOR FURTHER PARTICULARS. 


NEW METHOD OF CONSTRUCTION. 
MINIMUM OF FRICTION. 
MAXIMUM OF EFFICIENCY. 


Sole Agents for the United Kingdom— 


STANLEY J. WATSON, 
BERNERS WORKS, 

87, Sheen Road, Richmond, 
London, S.W. 14. 


Telephone—1732 & 1733 RicuMonp, SuRREY. 6640 
Telegrams—Rovuxinion, RICHMOND, SURREY. 





‘INJECTOR 





OTORS= DYNAMO 


py debe x eeee™ L2.. 


, Broap Srreet, Mice Enp, GLASGOW. (6 lines). 


Tallis 


LEATHER BELTING 


euiscow: 














Effectively solves the problem as to whether 
LEATHER or TEXTILE BELTING 


is the more economical. 
THE INCREASE IN POWER TRANSMISSION 
by the use of “ TULLIS” LEATHER BELTING 


will convert the most pronounced advocat- 
of Textile Belting. 





IMMEDIATE DELIVERY GUARANTEED. 
Send for our ‘‘N” Dept. illustrated Catalogue. 


JOHN TULLIS & SON, LTD. 


BEBZTING SPECIALISTS, 
St. ANN’S WORKS, - - GLASGOW. 


“A BELT FOR ANY DRIVE.” 






































EXPANDED 
METAL. 


For PRICES, SAMPLES, &c., apply to— 


te EXPANDED METAL COMPANY, L” 


Head Office: YORK MANSION, YORK STREET, WESTMINSTER, LONDON, S.W.1. 
Telephones: Victoria 8809 (2 lines). Telegrams : “ Distend, Vic., London.” 





Works: STRANTON WORKS, WEST HARTLEPOOL. 
Telephones: West Hartlepool 94 (2 dines). Telegrams: “* Expansion, West Hartlepool.” 
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GROUND FLAT STOCK 
GAUGE PLATES’ 


SIZES, 18" LONG < 4" WIDE. 


”“ 3” ” 
vs", fs te te ee & YE 


SILVER 
STEEL 


BEST QUALITY 








ROUND 
haa IN 13-INCH 
Delivery from LENGTHS, 
STOCK. 
ALL SIZES. 


PROMPT DELIVERY. 


MATTERSON, HUXLEY « WATSON, L! 


7100 TELEPHONE 408 ENGINEERS’ SPECIALISTS, COVENTRY, 


























HMER WZ we 7EHET.S 


GRINDING MACHINE'S. 
BRITISH MADE. 


5566 


L.STERNE & CO.,LTD. 


THE CROWN IRON WORKS, CLALCOW 


LGNDON OFFICE: DONINGTON HOUSE, NORFOLK ST.W.C. 








LIME AND COLOUR 
WASHER. 


Wallwork and Wells’ Patents. 
OVER SOOO SCLD. 


A GREAT SAVING OF 
TIME, ~ABNUR, AND MONEY, 








— 


No OUTSIDE POWER REQUIRED. 
Saves its Cost in a few days. 


LIME, WHITING, OR GOLD WATER PAI\TS. 


applied at a speed of from 10 to 20 square yards 
per minute in a manner supecior to brashwork, 
One coat with the machine on rough surfaces is 
equal Lo two applied with brushes. 





£2. a, 
No. 6a,-—With Tank and 8 ft. Hone .. § 6 O 
No. 6,—With Tank and ft. Move .. 615 0 
No. 4.—Caprenty 8 gallons, and 15 ft. 
Howe 86560 
No. 4a,.—On — els, same capacity as 
No 900 
No. 6a.—On SOP, capacity 12 gallons 11 6 0 





WELLS’ 


Waste Oil Filters. 


Fitted with Patent ‘‘ Sight Feed” Byphons. 
OVER 23 ©00 SOLD. 
Invaluabie to 4LL Users of 
Machinery, Steam, Oil, or 
Gas Engines. 

8u 

the Principal 
Governmenta, 








gallons in. 
4. ino > chambers hold about 12 
lons oil, 36 in. by 16 in. 5 10 
5. i ha chambers hold about 2% 
lons oil, 48 in. by 23 in. 99 
6.—Settling chambers, hold about 50 
gallons oil, 60in. by 30in. .. 1910 


Prices subject to current rate of advance, 
Write for Samples of Work done by the Filter. 


Larger Sizes made to order, capable of 
dealing with 250 to 500 Galions 
Oil per week. 





* idiand Rd, London 
A.C. Wells & Co. SP Pons Nw 
Works: Oarnarvon Street, MANCHESTER. 
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OXYGEN 


For the Cutting and Welding of Metals. 


British OxygenCo., Li. 


The oldest and. most extensive Oxygen 
producing and distributing business 
in the world. 











Factories in all Important Engineering centres 
equipped exclusively with MODERN PLANT, 
capable of producing 


1,250,000 Oubic Feet of Oxygen per day. 
MANUFACTURERS OF | 
OXY-ACETYLENE, OXY-HYDROCEN ano 
OXY-COAL-GAS WELDING BLOWPIPES 


HIGH-PRESSURE GAS REGULATORS, 


And exelusive Manufacturers in Great Britane of 


OXYGEN METALCUTTING APPARATUS 


For Catalogues and full particulars cael to any 
of the Company’s Works :— 


Elverton Street. Westminster, 
{ S.W. 





North Wembley, Middlesex. 
Tun el Avenue, Kast. Green- 
wich, 8.E, 


Loypon - 





CALEDONIAN 
BOILER WORKS, 


GLASGOW 


Yd) 


QA WD 


YuUUH@=@@#@ECC_TEJ(/J=Jsepw€éwt 


‘ 





Warton Road, Stratford, EB. 





BIRMINGHAM - - BSaltley Works. 

MANCHESTER - - Great Marlborough Street. 
NEWCASCLK-ON- aie NE Shields Road, Walker Gate. 
GLasGow - - Resehill Works, Polmadie. 


CARDIFF - Kast Moors. 

Cov evr ny - ‘Lerry Road. 
Wotvernampron - Lower Walsall Street. 
SurFrinLp - Celtic Werks, Savile Street, 
BIRKKNHEAD - Bromborough Port. 


Also Catcurra, Bomray, and Sypwery, N.S.W. 











Superheaters 


Right and 
Left Hand 
x Thread. 





By tightening 
or releasing 
this, the tube 
is fixed or re- 
moved in less 
thana minute 


(Parent No. 1317 of 1917.) 











REDUCE YOUR 
COAL BILL. . 














DRILLING. MACHINES 


FOR IMMEDIATE DELIVERY FROM OUR LONDON STOCK. 


7 ‘* WASHBURN ” Sensitive 
Drilling Machines, 
capacity up to # in. 

12 *‘WASHBURN” High- 
speed Drilling Machines, 
capacity up to °/,,in. 





80 *“‘“GARDAM” Sensitive 
Bench Drills, No. 3, 
capacity } in. 

60 *“‘“GARDAM” Sensitive 
Bench Drills, No. 5, 
square table, capacity 
up to */,,in. 

50 “‘“GARDAM” Sensitive 
Floor Drills, No 6, 


capacity up to */* in. 

12 *“*COLUMBIA” Bench 
type, capacity # in. 
50 ** COLUMBIA” Sensitive 
Floor Drills, capacity 

up to 4in. 


We have also for Immediate Delivery : 

4 **CASTLE” 12in. Tool 
Grinders. 

1 ‘“*LITTLE GIANT” No. 1 


Vertical Miller and 
Slotter. 
A complete line of Electric 





Tools and of Wood- 
working Machinery for 
Patternshop. 


“COLUMBIA” BENCH DRILL. 





“WASHBUKN* DRILLIN« MACHINE. 


PRICES AND PARTICULARS ON APPLICATION. 


GLASGOW— Le HAVRE 
94, Hope Street. 67, Quai de Southampton. 


UNIVERSAL MACHINERY CORP* I? 


326, OLD STREET LONDON. EC 
ses eos 


6679 
FOREIGN CORRESPONDENCE SOLICITED. 
PARIS— PETROGRAD— 


GENOA— 
14, Ree d'Hauteville. 4, Gorochovaia. 


2-2, Via Petrarca. 
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oa 
Telegraphic Address—“ Clyde, Hallside, Lanarkshire. 


“CLYDE” 


«coy pe 


Telephone—17 Cambuslang (2 lines). 


DOGS 


“CLYDE.” 





Largest Sole 
British Makers of 
Shippers of “CLYDE” 
all kinds of DOGS. 
Nails, Tacks, 


and Spikes. 


6791 





RELIABLE BRITISH DOGS. 





[CumRe NAIL CO.,LTD. Works: NEWTON, Near GLASGOW. 


Lendon Agents—GILLESPIE & MAYHEW, 17, Billiter Buildings, Billiter Street, London, E.C. 3. 





] 


























— 


HEAVY TYPE OF ERECTING SHOP. 


Specialities. 


ENGINEERING WORKSHOPS. 
STEEL-FRAMED BUILDGS. 
BRIDGES,ROOFING, 
PRESSED STEELWORK, 
ELECTRIC& ACETYLENE 
WELDED WORK 
OF ALL 
KINDS. 


sl, 
CANNON ST, 


== LONDON. :cz 


Telephone+ Bank, 117. 
Telegrams“VENTILLONS, Cannon,London. 













































































MANCHESTER. = 


Telephone = Trafford Pk.810.(L.&:s) ===>. 
Telegrams =‘VENTILATE, Manchester” 










































































Alsoat 425 Calle Bolivar, === _— Buenos Aires. 
_————— 
Designs Estimates submitted for > all Types of Constructional Steelwork. 





























HARVEY 
Engineering Co., 


LATE LTD., 
M°ONIE, HARVEY & CO., L™ 
Scotland Street Engine Works, 
Head Office: 224, West Street, 


GLASGOW. 
London Office: 27, Mincing Lane, E.C, 





ESTABLISHED OVER 50 YEARS 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


BARHRVEI 23'S 


Triple-Effet 
Evaporator 


Now {n use in all Sugar Growing Countries. 


AND EVERY REQUISITE FOR 


Sugar Plantations, 


SPECIALTY. 


SUGAR REFINERIES 


fitted up complete for 
refining all classes of 


sugar. 
HIGH-CLASS — 


ENGINES 


OF THE HEAVIEST TYPES. 


MULTITUBULAR, CORNISH 











LANCASHIRE BOILERS. 


TANKS & WROUGHT IRON 
WORK 


OF EVERY DESCRIPION. 


Telegraphic Address: ** Maconie, Giasgow," 


Cable Codes used : A BC, Ai, Liebers, Western 
Union, Engineering and New Business, 


6837 
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BUILDERS of CRANES. 


HAND AND ELECTRIC. 
COMPLETE FOUNDRY EQUIPMENT 


Iacieding 
GUPOLAS, LADLES, TUMBLERS, &z., 
LOCOMOTIVE JACKS, TRANSFER 
TABLES. 


Addreses— 
Export Department, 


WHITING FOUNDRY EQUIPMENT CO,, 
17, BATTERY PLACE, 
NEW YORK. 
ar 
R. 8. COTTRELL, *”* 
3, Leadea Wall Buildings, 
LONDON, Eagiaad. 
Camaz Appaass—STAPELY, NEW YORK. 
Catelegue | 30-A mailed on application. 





WELDED WORK. 


Tubular Transformer Tanks, 
Switch Tanks, 


2in. SHELL TAPS. 


MANY THOUSANDS IN USE. 





7199 





IMMEDIATE SUPPLIES CAN BE OBTAINED FROM THE MAKERS— 


T. CHATWIN, Led.. creat rindat Street, BIRMINGHAM. 














Elevator Buckets, 

Steam Jacket Pans. 
Hardening Pots, 

Water, Petrol and Oil Tanks, 
Plating Vats. 


General Welded Work. 

Copper Pans, Cylinders, ete, 

Welded Boilers for Hot Water 
Supply and Heating 
Apparatus. 


R. JENKINS « Co t 
(Estab. 1856) ROTHERHAM, 


Yorks. 





Why Pay High Prices 
for Asbestos Packings? 


HAUGHTON’'S 
PATENT METALLIC 
ENGINE PACKING. 


CHEAPER THAN ASBESTOS. 
Frictionless. Lasts for years. 








ONE SIZE ONLY. SUITS ANY GLAND. 
Supplied in Boxes 5, 10, 15, 20, 56 Ibs. 
READY FOR IMMEDIATE USE. | 


HAUGHTON’S PATENT METALLIC 
PACKING ©0., Ltd... cn 




















30 Sr. Mary-at-Hitt, London, E.C. 





CIRCULAR THREAD CHASERS 


absolutely necessary for every workshop. 








TH E Circular Chaser Threading System 

obviates all the disadvantages of the 
single point threading tool. They are capable 
of internal and external threading, and will cut 
single or double threads with greater accuracy, 
greater output, and better finish. The 
Chasers are ground radially and retain their 
form until completely worn out. The cutting 
angle may be suited to the material —steel, soft 
iron, cast iron, brass, etc. When oncea tool- 
holder is set to cut any thread it is not necessary 
to take the holder out to grind the tool. The 
circular form of Chaser is cheaper in the long 
run, and is appreciated by both the men and 
employers. We shall be glad to send full infor- 
mation and prices for any specified requirement. 





Tootholder with Chaser for Outside Thread. 


Tooltholder with Chaser for Inside Thread. 





Send for Full Details To-day. 


Complete Set of 
52 Chasers 

for roughing and 
finishing threads both 

inside and out, 
comprising all pitches 

used in 
normal practice. 





The Chasers can also be supplied by Burton, Griffiths & Co., Ltd., Ludgate Square, Ludgate Hill, London, E.C. 


F. E. VICKERS, 33-35, Rozertson st, GLASGOW. 


Telegrams: “ FEVIKBE, GLASGOW.” 








Telephone : 3280 CRNTRAL. 6402 
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Telephone: No. 296 dene! me Lines). Graad Prix, 
Telegraphic Address: * ” Smethwick, Biemiagham. Beenes Ayres Exhibition, 1910. > ~< 
RAILWAY CARRIAGE AND WAGON CO., LTD., The“Bee” 
__gé- SMETHWICK. 2 |||_JaSovermor 

a ~ The Acme 

MANUFACTURERS OF . of 

RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, Perfection. 


INCLUDING ALL-STEEL CARRIAGES. 
PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. 
MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, &c. 


6931 


Brake, 





Sole Maavfacturers of Dean & Churchward'’s Patent “ Eitherside " 
and Marillier's Patent “ Instanter"’ Coupling. 
































EAstwooo's 
PATENT, 


@ The “Bee” Governor 
is isochronous, stable, 
sensitive, ——_—___ 


The “Bee” Governor is 
applicable to all Recip- 
rocating Steam Engines 
throttled-governed Gas 
and Oil Engines and 
Steam Turbines —— 
whatever be the vari- 
ability ef the load. 
The “Bee” Governor 
will increase output 
ia value by 


@yrTr 10% 
due to constant maz, 


speed, 


Full particulaes will be 
sent on application tos hie 


NewToN, BEAN & MITCHELL, 


DUDLEY HILL, 


BRADFORD. 


Telegrams—“‘Aprorr, Dupuar Has.” 
Telephone No.—1265 (Two Maes). 


ae 























“ASHTON” 


HIGH-GRADE 


LOCOMOTIVE POP VALVES 


Chime Whistles and Whistle 
Valves 


PRESSURE GAUGES AND 
GAUGE TESTING SETS 


Wheel Recording 
Press Gauges 


at 


HOBDELL, WAY & CO., 


184-7, MINORIES, LINDON, E. 
Telegrams, “Hossana” 











=a | 


becrpeeee » ts 
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PARC L”- 


Clarence Works, 


Leckhurst Lane, 
COVENTRY, 
FOR 


SMALL 
TOOLS, 


Milling Cutters, Taps, 
Gauges, Jigs, Reamers, &c. 





SPECIALISTS IN 
FUSE TOOL WORK. 





We make a featureof Special 
Gutiors, Tools and Jigs. 





Sead your Drawings and we will 
quote you by return. wo 











BOLTS, 
STUDS, 
NUTS. 





BRiGHT WORK 
+ 
SPECIALITY 











$. Manspen a Son, ta. 


LONDON ROAD, 
MANCHESTER. “” 





“KLINCHA”. 


(PATENT) 


BELT FASTENERS 


ORIGINATORS OF 
“ CLIPPER” and “ KLINCHA” 
BELT FASTENERS. 


’ 
We will send you a complete outfit THE WORLD Ss 
for 30 days free of charge. 

















e us FUeeNLITE. 

acumnnes apt SOLE MAKERS & PATENTEES— 

xchange, W.T.NICHOLSON 
Southwark St., S.E. 


and CLIPPER CO., Ltd. 


REGISTERED OFFICES & WORK8— 


“S CLIPPER WORKS, KING ST., SALFORD, MANCHESTER. 


Welephone 4836, OITY. Telegrams—“OLIPPRER,” Manchester. 











= ‘ 


ROYLES 


PRESSURE FILTER. 


Largely used for filtering River, Canal, 
and other Waters for Manufacturing 
purposes. 

All matters in suspension removed, and 
a clear water produced from turbid 
sourees. 








Cleansed in 5 minutes by means of 
Steam Air Injector and back flush 
of water. 





: Waters analysed, and advice on treat- 
ment for any particular requirements 
free of charge. s121 


ASK FOR CATALOGUE. 


© ROYLES LIMITED, 


ENGINEERS AND SPECIALIGTS. 











IRLAM, nr. MANCHESTER. 

















ee ee 


“ SIMPLEX” »=« TUBE SCRAPER. |f 







DROP FORGED. ARMS. 
TEMPERED SCRAPING EDGES. 
SCRAPES ONLY WHILE BEING WITHDRAWN. 


We aloo make WATER-TUBE CLEANERS, TUBE BRUSHES, 6695 
VALVE RESEATERS, SALT DETECTORS, and other SPECIALTIES. 


Senv ror List E.4 


BROMELL PATENTS CO., LTD., s ,tebeszon, Srvet cuAstow: 


























— - a no 
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INDICATORS 
FOR STEAM &oaum, ENGINES 
PRESSURE GAUGES. 





"We claim to have one of the longest experiences in the 


| ey _egralleglasses of Light and Heavy Drop For 
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CURRENT COLLECTORS. 


FOR CRANES, ELECTRIC LOCOS, TRANSPORTERS, COKE CHARGERS, &c. 





uj £ 
~/ iy 
Q = 

s 6 

o i 

wy 





PANTAGRAPH CURRENT COLLECTOR 
HIGH SPEED HAULAGE CARS. 


INSULATED AND UNINSULATED. 


— 





OVERHEAD FITTINGS FOR ELECTRIO RAILWAYS. 





PROMPT DELIVERIES. 


BRECKNELL, MUNRO & ROGERS, LTD. 
AVEMENT ENGINEERS, BRISTOL. 


FINSBURY PAVEMENT HOUSE, E.C. 
. 1 t ams “ BRECKNEA i TOL,” 
Telettones : S137 and Saae Bristel, t 6582 


WRITE FOR CATALOGUE. 


Telegrams: ‘' BREMUNERS.” 
Telephone: 2346 Central. 














57, BOTHWELL ST., GLASCOW. 


FORGINGS 
IN . 
STEEL # 


AND 
IRON 





NETHERTON 
IRON Works, 


1 


669 
DUDLEY. 
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‘ “specrally 33 Sided 7 to Sai Construction 
-_ | ss nts are host At and easily operated. 


cK a VIO 


aes 


ee 














Siemens- Martin ‘ome Open Hearth Steel 


BOILER ®* PLATES 


Also Ship, Tank, Bridge, Firebox and Special Pilates. 


Soft Welding and Flanging Plates for: Furnace and other Purposes: Thicknesses from } inch up to 6 inches. 


STEWARTS Anp MOYDS, Ltp., 











On Admiralty and 41, OSWALD STREET, GLASGOW. Board of Trade Lists, 





“McKENZIE & HOLLAND, Ltd. 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
The McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO., LTD., 


Head Offices: 58, Victoria Street, London, S.W. 
Telegrames “Macksig, London.” WW orks: : Worcester, Bagiand. Telephone, 4760 Vietorla. wm 








To ENGINEERS, COLLIERY PROPRIETORS, &c. 








Have 30 years’ manufacturing experience 
| behind them. 
Woven in one solid piece whatever thickness. 
8 + E as a ‘e) Produced exclusively from warranted pure asbestos. 
Contain no cotton or other perishable fibre. 
Are the most resilient and strongest. 
Outlast many times any other existent brake lining. 


B ra ke & ae utch An essential equipment, guaranteeing absolute safety 


' and trustworthiness in all emergencies. 
i laliaress saa 


Send postcard for sample, prices and terms, to the sole manufacturers, 


CRESSWELLS’ LIMITED, 


Wellington Mills, Bradford, Yorks. 




















“Dec. 27, 1918.] ENGINEERING, 


DAVID COLVILLE & SONS, LTD. 














GLENGARNOCK IRON & STEEL WORKS, CLYDE BRIDGE STEEL WORKS, 
GLENGARNOCK. CAMBUSLANG. 
Boer BRAND. DALZELL STEEL & IRON WORKS, MOTHERWELL. Snip & BRiDae BRanp. 


Head Office: MOTHERWELL. 


Ce) PLATES, SECTIONS & BARS 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 
ee NICKEL AND ALLOY STEEL. cos - HOR PR sai 


— Nee 
— rr —— ee 


JAMESFAIRLEY & SONS, Ln, ==" 
Sees: a ore 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 


ts considered to be the HARDEST and TOUGHEST Steel made ( the Cheapest in the Sree bo comers a 
Od 17189 


























wets._JAMES FAIRLEY & SONS, Works (BramallLane she FFID LD & St. Forge and Relling 
iw” Al, Commmenieations should be addressed to the Head Oficer OLD MINT, SHADWELL STREET, BIRMINGHAR. 


ENGINE AND BOILER 
MAKERS. 


RANSOMES, SIMS & JEFFERIES, LTD. 


ESTIMATES AND PARTICULARS ON APPLICATION TO— 
Orwell Works, IPSWICH, or Palmerston House, 34, Old Broad Street, LONDON, EO. 











4 





























Telegrams: “ RANSOMES, |PSWICH.” Telegrams: “ANGLIA, LONDOM.” 
Telephone: No. 12 a70x 


Telephone: No. 10817, Central. 

















Solid Fuel Furnaces. 


One of the many types of Coke-fired Muffles and Furnaces constructed for the processes of :— 


Annealing. Cose Hardening, Hardening. 
Enamelling, Heat-Treating, etc., etc. 
HARD FUEL FURNACES FOR 
Billet-Heating, of hearth and continuous types. Coal-fired. 


"Melting Furnaces for Brass, and other non-ferrous alloys, with self-contained coke- 
eated Regenerator. 


Melting Furnaces for Lead and Spelter. 
Special Furnaces designed and specifications sent on request. 
Gas Furnaces for all Heat Treatment requirements. 


The RICHMOND 


GAS STOVE AND METER COMPANY, LTD. 
General Offices and Works ACADEMY STREET, WARRINGTON. 








7070 
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ELECTRIC STEEL CASTINGS 


FOR ALL PURPOSES FROM A FEW 
POUNDS IN WEIGHT. 


MILD STEEL CASTINGS, L™- 


HAYMILLS, st 
BIR INGHAM. 








COMPLETE HIGH-PRESSURE GAS INSTALLATIONS. MADE IN 
Gas Exhausting Plants—Tar, Liquor & Water Pumps. ALL 


Valves for Coke Ovens a Specialty. 


THE, BRYAN DONKIN COMPANY. LTD... \ SIZ ES 
CHESTERFIELD. .. wer B 


PATENT DISTRICT Ano SERVICE GOVERNORS, \ TYPES eS 

















DISSOLVED ACETYLENE. 


in SEAMLESS SOLID-DRAWN CYLINDERS. 


ALLEN-LIVERSIDGE, Le 


HEAD OFFICE: 106, ——o STREET, S.W. 1. 
Compressing Stations - - - LONDON, GLASGOW, aUEL: 
































A. & J. MAIN & CO., 


a } LIMITED, 

*| CONSTRUCTIONAL ENGINEERS AND 
* CONTRACTORS. 

Steel Buildings, Roofs, Bridges, 


Girders. 


TRESTLING FOR BUNKER PLANT, Etc. 
DOCK STAGING. CRANE WORK. 








CLYDESDALE AND GERMISTON WORKS, GLASGOW. 
CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA. 6675 


31. BUDGE ROW, LONDON, EC 
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TUBES LIMITED 


WELDLESS TUBES fer BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. 


Tels { Frame. Ne op B tre © (otinmn, 


Works: ASTON MANOR, BIRMINGHAM. 











SHAFTING & TRANSMISSION APPLIANCES 


AND 


BRIGHT STEEL BARS. un 


SUITABLE FOR USE IN AUTOMATICS AND CAPSTAN LATHES. 
Govase SEAETING &@& EBNGINEUBERINWG Co. 


eee 
— 





. 2.rTnD. GEASsSGaGo ww. 














— 





AN EFFICIENT LUBRICANT PUMP. 


The Fulflo lubricant pump possesses many features of the highest importance. 


All passages in the pump are large and open and therefore will not become 
clogged with chips. 


The pump can be mounted above the level of the liquid, and will retain its 
prime without the aid of valves. ? 


The Futflo is made in two styles: Style A, driven through 3 to | 
suitable for slow-running machines ; Style B, direct-driven with speci 
protection from grit, for use on grinding machines. 6136 


THE FULFLOW PUMP CO., BLANCHESTER, Ou10, U.S.A. 


Carried in Stock by ALFRED HERBERT, Ltd., Coventry. 
Other Agents desired in ENGLAND, PRANCE, BELGIUM. 


DE FRIES & CO., Milan, ITALY. BEVAN EDWARDS PTY., Ltd., Melbourne & Sydney, AUSTRALIA, _ 


BRIGHT 9 ccxrseu2 


ALL PURPOSES. 


onawN nome OT EEL 


BRIrTise BROLiiIinG Ba&r.1.8, T.rIMarrED., 
Oliveland Street, 


BIRMINGHAM... 
pp BS OCTAGON.” : 
phone—Central 1869, 1870. 
























































Gibbon’s Patent Portable Folding Hammock 


SPECIALLY SUITABLE FOR 
SHIPS’ USE. 


When not in use fold up against 
partitions entirely out of the way. 


Instantly unhooked for storing away 
when not required. 








James Gippons 


St. Joha's Works, 
‘WOLVERHAMPTON. oss 
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€ a T 
Tetegrame ; elegrame: 
BEVSEMER, SHEFFIELD. _ ' : i BESSEMER, BOLTON. 


€ ENRY BESSEMER '& C0, Lp, 



















. Eg 7 


ar 1 ft rt ( (AD a 


STHEHL MANUFACTURERS. 





opbClAL/Ties, AND AT BOLTON (.ANCs.) gpbClAt/Tles, 
PORGE INGOTS uP To 26 TONS. SHAFTING 
OF ALL DESCRIPTIONS FOR 
FORGED GHROME F MARINE ano LAND ENGINES. 


STEEL SHOES ano DIES. 


POR GOLD MINING 
PURPOSES. 


LARGEST OUTPUT OF 





ROLLED BARS, FLATS, 
ANGLES, COLLIERY 





RAILS, 
AMY ENGLISH FIRM. FISHPLATES, SPRING 
ROLLERS amp PATHS STEEL 

vor QUARTZ ORUSHING AND SPECIAL SECTIONS 

ROR REELED 
CAGE BARS. 
HARDENING BILLETS 
STEELS. & 

PELE BLOOMS 
HIGH FROM 
TENSILE 2°—12° SQ. 

STEEL GONTRACTORS 
an y— TO 
& COLONIAL, 
OGRONANOE INDIAN, 
WORK. & 
CONTRACTORS POREIGN 
TO QOVERNMENTS 

ADMIRALTY, Srerrar 

WAR OFFIOE, 

OROWN AGENTS FOREIGN 

POR THE BUILT-UP anp SOLID CRANK AXLES, wim GUARANTEED MILEAGE. awn CRANK RAILWAYS, 

— SHAFTS, TYRES, ano AXLES, oF att Trees, for Railways, Tramways, &c. =. 

“SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. 
WELDLESS CRANK HOOPS, BOILER RINGS ano ANGLE RINGS. 7019 




















_ ENGINEERS, SHIPBUILDERS, BOILERMAKERS, COPLAND WorKS, GLASGOW. 


Telegrams :—‘''Oa.ipap, Giascow,” Codes—A 1, ABO, Engincers, and Private Oode, 
Centractors to British Admiralty, War Office, Crown nts for Colonies, &c. 
Foreign Governments and Principal ~~~ at Home and Abroad. 
High-class Marine Engincs and Boilers for Vessels samrenet 
abroad. 3000 I.HP. down to the smallest poll “Highest-class work 
Modern Designs. Scan on and Work 
OUR MACHINERY IS WORKING IN <G IN ALMOST 
EVERY ~ Soca anaekadet 
Cargo Vessels, 


Stern Wheelers.” 








8f%., Draft <4 f. 6 in. 
Rega, | “26x13 
3 in. long. 










wo Sete R.T., hae wh, 


aN | Specialists 
in Vessele and Machinery 
Machinery, Water-Tube Boilere, Oil Fuel. 











of the Highest Speeds, Light-Weight 








Twin Sorew Steamer. Length 04) ft., Breadth 33 ft., Depth 6ft., Drage 4 ft, 8 in. or 
Mashinery—Two Sets 0.8.0. Bngines, 1 aMxlé. Boilers RT., 19 ft. 6 in. dia., 16 ft. long. . 
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BILITY bd EFFIC 
pS SEN OM 


ASQUITH 
RILLIN 
ACHINE 


ous 

















illustration 

indicates Catalogues 

the range R16 and R17 
of bint ‘ will be sent on 
manufactures Pra gene 

widein inahaiie application. Our 
Radial Drilling exceptionally 
Machines from long experience 
3 ft. Bin. to is placed at the 
11 ft. radius; entire disposal 
also Full 


of prospective 


Universai types. clients 








WM. ASQUITH, LTD. 


PARK works, HALIFAX, ENGLAND. 


Telephone No. 1558 (4 lines). Telegrams: ‘Drill, Halifax.” 


















TELEGRAMS 


‘CASTINGS” 


SHEFFIELO 


BRICK TILE & PIPE MACHINERY 3:2: 


CLAYTON, HOWLETT € C°Sano MURRAY'S 
( SIDNEY G.W.HUNTER & C9 ) 


ILLUSTRATED CATALOGUE ON appiication yD 
* LONDON OFFICE, + 


28VICTORIAST WESTMINSTER, S.W. 
Teleph: 920 VICTORIA. Telegr. "BRICK PRESS CA/T” LONDON. 


w2Stss THE BRIGHTSIDE FOUNDRY & ENGINEERING COLT? SHEFFIELD 














ee ENGINEERING. (Dec. 27, 1918. 


O50) 0a 


eS aa. 








STANDARO UreeE STEAMERS 


SUN SHIPBUILDING CO. 


BUILDERS OF 


STANDARDIZED VESSELS 


OF 


12,000 TONS DEADWEIGHT, 


ENGINE BUILDERS, BOILER MAKERS, 
FOUNDERS, MACHINISTS. 


PLANT: GENERAL OFFICE 
Chester, Pa., U.S.A. 1428 So, Penn Square, Philadelphia, Pa, U.S.A. 











Dc: 27, a 1. 
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TL ORR 
T vA SAVERY & Co: Ltd: 
Newcomen Works :: Birmingham :: England. 

Telephone: ; ag: Telegrams: 


Central 3599. 


O 


Marine 
Machinery. 
oO 


A= MLM 





(i 


Marine Engineers. 


High-Speed Steam 








SS SEC ey. 
From 20 1.H.P. to 300 1.H.P. 


High-Class Machine Work of all Descriptions. “hs 


= smu * nog 


Expert Supervision and Accuracy Guaranteed. 
JIG AND GAUGE -WORK A _ SPECIALITY. 
QS UNA 


Boiler Makers. 


Oil or Coal Fired 


Tube or Shel) 


) 





“ Newcomen, Birmingham." 


O 


Water, 


Boilers. 


ee 














Contracters te Admiralty, 
GCelenial and Foreign Governments. 


WAR SHIPS, 
MAIL STEAMERS, 
CARGO VESSELS. 


SEAE*Ts 


Crank & Straight, Hollow & Solid. 


SHIP & BOILER PLATES & SHEETS. 


HYDRAULIC FLANGED 


BOILER FRONTS, ENDS AND FLUES. 


25 to 4000 HP. ““BEARDMORE” 


OIL ENGINES. 











(WILLIAM BEARDMORE & C0. aa] 


Telegrams: “BEARDMORE, GLASGOW.” “BEARDMORE, DALMUIR." 


Steel Manufacturers, Forgemasters, 
Gun and Armour Plate Makers, 


Shipbuilders & Engineers. GLASGOW. 





ARMOURPLATES 





ORDNANCE. 





For LOCOMOTIVES, CARRIAGES and WAGONS. 


WHEELS « AXLES 


FINISHED COMPLETE. 


NICKEL STEEL PLATES, SHEETS, 


BARS, SHAFTS and FORGINGS. 
All facilities afforded for TESTING at the Works 








STEEL CASTINGS ntstins. 
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A.W. HIGH-SPEED STEEL 


TWIST DRILLS 


— o Oe S0C¢ 50 


























COMBINATION OIL TUBE THREE AND FOUR 
CENTRE DRILLS DRILLS FLUTED DRILLS 























PRICES AND STOCK LISTS FORWARDED ON APPLICATION. 


SIR S/CARYSTRONGWHIT WORT, > 


OPENSHA MANCHBSTB 




















A_ rey 
ia a TE 
Rey 7 TELE GRAMS:- WHITWORTH. OPENSHAW, moe ( a 4 y= TELEPHONE: 6480, CENTRAL(SIX LINES) a 
o ° ° ° ° ~ Sti 








8 














° ° ° ° 


( 




















GUN METAL 
CASTINGS. 


SV'ECIAL feature of the “ Sterling ” Gun 
Metal Castings is their high finish and 
great accuracy—qualities which lessen 

the machining costs and improve the appear- 
ance of the articles embodying the castings 








We also make castings in High Tension 
Bronze ; Phosphor Bronze (various alloys 
for different duties); Brass; Aluminium 
Crank Cases, Cylinders and Pistons ; Iron 6658 
Cylinders, Pistons and Cylinder Liners. ; 
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(ee 
POWERFUL TWIN-SCREW SHALLOW DRAUGHT TUG 


YARROW & CO., Ltd., Glasgow. 


i 











r- — = ee 


Se tena eee —— 


% 











es 
“ok 
J o ee 
: 
3 
E 
as. 


| 

~ oe 
| 1s | 
© 4 3 3 “ i 
i se 
} ces. “ 
i Sb ee ee ge | si 
Lae ae The above represents a twin-screw Shallow Draught Tug, length 80 jt., 

22 ins., propelled by screws working in tunnels fitted with YARROW'S PdAj 

; means of which considerable increase df speed is secured without addiv 
| maximum efficiency under all conditions of load is obtaine: 
SO OR EE ss eee a ee ee _——---- 


Mesers. YARROW construct fast Passenger and Commercial Vessels, Shallow Draught Steamers, Tugs, &c.; 
propelled by Sternwheels, Side Wheels, or Screws working in Tunnels fitted with Yarrow’s Patent Hinged Flap. 


| REPAIRS ON PACIFIC COAST 





by YARROWS, Limited, Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers. —_ 














ann 


LE 


JAMES HOWDEN « CO., wo, GLASGOW. 


MANUFACTURERS OF 
“IMPULSE” STEAM TURBINES, SPECIALLY RECOMMENDED FOR LARGE UNITS. 
HIGH-SPEED STEAM ENGINES. 








MANCHESTER— 
86, Cross Street. 
LONDON OFFICES— 


Caxton House, 
Westminster, S.W. 
and 
8, Bifliter Square, E.C. 


NEWCASTLE— 
90, Pilgrim Street. 


Tag 4 BELFAST— 
. ms - 187, Royal Avenue, 





7560 KW). “HOWDEN” MIXED PRESSURE TURBO GENERATOR 
Installed at Noble’s Explosives, Ltd., Stevenston, N.B. 


PATENTEES AND MANUFACTURERS OF HOWDEN’S FORCED DRAUGHT; 
WALLSENDB-HOWDEN OIL BURNING SYSTEM. 
PATENT COMBINATION WATER-TUBE BOILERS; 
AND VENTILATING FANS. 


JAMES HOWDEN & CO., LTD., GLASGOW. 


r 


7045 
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CRAVEN BROTHERS cuncuester LIMITED, 


BN gt Vauxhall Works, REDDISH, STOCKPORT. __ «.. at suitors ioox. 


@Gontractors to the War Office, Admiraity, Colonial and indian Governments. f€stablished 18653. 














HIGH-CLASS MODERN 


MACHINE TOOLS 


for Locomotive, Railway Carriage and Wagon Works, Ordnance, Marine and General Purposes. 


CRANES 40 LIFTING 
MACHINERY 


of all Types to any Capacity. 














GROUND TRAVERSERS - 


for Locomotives and Carriages. 








Electrically-driven Railway Wheel Lathe for Carriage and Wagon Wheels. Quotations given for Castings up to 40 tons weight. 











GARDNER PATENT GRANK PIN TURNING LATHE 


ENORMOUS SAVING IN CRANK PIN MACHINING TIME. 





(FULL PARTICULARS ON APPLICATION.) 


An absolute essential where Cranks 


are machined in quantities ! 






L. GARDNER & SONS, L?- 
Patricroft, 


MANCHESTER. 


Selling Agente :— 


Messrs. A. HERBERT Ltd., COVENTRY. 


Velegrams >—‘' THEQREM, PATRICROFT.” Pe 
Telephone :—401, ECOLES (4 lines). In. CRANK PIN TURNING LATHE. 
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FUEL SAVERS 


D> 


BALL & 
ROLLER 


BEARINGS 


ARE THE GREATEST 
FUEL SAVERS IN 
MODERN INDUSTRY 


THEIR LOW FRICTIONAL 
CO-EFFI CIENT EXPLAINS 




















THE HOFFMANN MANUFACTURING CO., LTD., CHELMSFORD, ESSEX. 











HEENAN & FROUDE, LU woroester, ewcvann: 
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* I i MMMM TT | 
= THE. LEADING 2 | 
INDUSTRIAL FURNACES || 
3 tor METAL-MELTING and HEAT-TREATMENT. an 
=| “WRIGHT-MORGAN FURNACES” | WRIGHT'S RELIABLE FURNACES 2 — 
= For Metal Medting. for the Heat-Treatment of Metals. = 
= Manufactured under the ——- ome < —— > ape CRUCIBLE Co., Ltd. Fired with Town-Gas, Producer-Gas, Coke or Oil. = 
= ét ” 2 
iW. “Lomaxis® Tignioepe: ROTTS eee 
= CRUCIBLE FURNACE, The highest efficiency in Annealing is attained by this Furnace. Temperatures up to = 
= Adapted for —— with Town-Gas, Producer-Gas, Coke or Oil. Made with large | 1400° C, are easily reached and maintained. Made ina large range of suitable sizes. = 
= melting capacity. Fuel and labour costs economical. Very easily operated. i = 
E fs NATURAL DRAUGHT OVEN FURNACE |2 
= W.M. CENTRAL-AXIS ” TILTING For Annealing, Hardening, Re-heating, Case Hardening, Se. =| 
= CRUCIBLE FURNACE. freee EP 08. Buty itemmentes.._ lane woeing euetiy Meh [ae 
= Gas-fired. Cory stony constructed. High Sompambuse reliabl Se and 4a Made ape useful sizes. =| 
= always under complete control. Large melting ca = 
= HIGH-SPEED-TOOL FURNACE =2 
= W. M. " od IiT-TY PE ” F U a4 N AC — For Hardening, Seen hoe yh gy High-speed - =| 
= —-» me? ye Un te eae ibe. ( : ee 4 2 rT Owing to careful Design and Constracticn nasal td effected in Tool Cost. = 
= Ask for particulars of our ” AUTOGAS GAS-PRODUCER, Firing oy Ree og Bag ly Aa my = 
= Illustrated Lists and Prices on request to the Manufacturers : = 
: JOHN WRIGHT & C2 : 
= ESSEX WORKS, ASTON, BIRMINGHAM. — E 
oO ANMIAUANAIUULAIVAUU UAHA LAMAN LLVLVULULVUAOLO LOAVES AHA | 














KEARN S faring Machines 











1 K - AR ke S » AT 2 h T 13 Combining Automatic Facing with Traversing Spindle. 


Made .in 5 sizes, with or without Traversing Spindle. 
Our Machines are absolutely universal, Consult us before purchasing other Machine Tools. ~ 


WRITE FOR CATALOGUE, TEST PIECE WITH EVERY MACHINE. Positive Proof of Accuracy. 


MU KEARNS ©" BROADHEATH "ancte7te® 
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National Gas Engine Co. 


LIMITED. 























ENGINE AND RECIPROCATING BLOWER FOR (BLAST FURNACE WORK. 


RELIABILITY. | 
SPECIAL FEATURES: REGULARITY OF SPEED. 
LOW FUEL AND OIL CONSUMPTION. 





WORKS and OFFICE : Ashton-under-Lyne, MANCHESTER. 


LONDON SHOWROOM: 75a, Queen Victoria Street, LONDON, E.C. 3. 7049 | 























Special Opportunity tor Marine Boiler Builders 


QUICK DELIVERY OF 
HYDRAULIG MACHINERY. 


Fixed Rivetter, 13' 14" gap by 200 tons power. 
Shell Plate Bender, for plates up to 13' 13" wide by 2-4" thick. Cold. 


Wrapper Plate Bender, for combustion chambers 5' wide by 3" thick. 
Jib Cranes. Lifting Jib Type. 


One 5 tons power. 5'6" lift. 24! rake. 
Three 4 tons power. 6' lift. 24! rake. 
One- 4 tons power. 9' lift. 24' rake. 


ALL LATEST PATTERN. NEW. TWEDDELL’S SYSTEM. 





FIELDING & PLATT 


GL.OoOvU OFS TE Et. sais 





res Ss 
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NILES-BEMENT-POND CO. 


MACHINE- TOOLS 


For Railroad Shops and General Manufacturing. 


Machine Tools for Railroad 
and Repair Shops. 


THES, Wheel: 5lin. to in. swing 
Car Wheel. peivins 
: Oapacities, 200 to 600 tons and to 


take wheels from 42 in. to 90 in. 
WHEEL BORING MACHINES, to take wheels 


up to 42in. 
AXLE CENTERING AND CUTTING-OFF 
MACHINES. 


WHEEL QUARTERING MACHINES. 

STEAM HAMMERS. Single avd eae 79 Frames. 
STEAM DROP HAMMERS, 
CRANES, TRAVELLING i HOISTS, &c. 


Machine Tools, 
General Manufacturing. 


LATHES: From 9 in. swing up to meet any requirements 

PLANERS: From 30 in. up to meet anv sequirements. 

BORING MILLS: 36 in. swing up:to meet any require- 
ments 

SLOTTERS : 6in. to 92in. stroke. 

DEELLING MACHINES: 2in. te 60in. RADIAL: 

4tt., 5ft., 6 ft., semi amd full Universal; also Heavy- duty 

type up to 10 ft. MULTIPLE SPINDLE: 3, 4 and 6 
spindles, in variety of types. 

MILLING MACHINES: Built in variety of types and 

] sizes to suit customers’ requirements. 

| SHAPERS: Travelling Head. Single or Double. 

22 in. snd 26 in. stroke. 

tHORIZONTAL BORING AND DRILLING 
MACHINES. 


| HORIZONTAL BORING, DRILLING & MILLING 
MACHINES. 
CYLINDER BORING MACHINES. O 6433 


















90 in. Driving Wheel Lathe, with or without Double Quartering Attachment. 


General Offices: 111, Broadway, New York. London Office: 25, Victoria Street, S.W. 


For Canada: The John Bertram & Sons Co., Ltd., Dundas, Momteeal, Toronto, Winnipeg, Vancouver. 


WE SPECIALISE in 














Taps. 


Collapsible 
Taps. 


Shell Taps. 
Gauges. 


LEEDS TOOL & MFG. CO. LTD. 


121, Elland Road, LEEDS. 


VELEPHONE 2012. TELEGRAMS; “AUTOMATIC, LEEDS.” 


Milling Cutters. Sa expanilng 
Reamers. ee | : 


Thread Milling 
Cutters. \ 


digs. 
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HE LILLESHALL CO., Za". 


} Telegrame—“‘LILLESHALL, OAKENGATES.” Telephone —88, OAKENGATES. 


| GAS 
ENGINES 


400-4000 B.HP. 


SUPPLIED TO 


Iron and Steel Works, Coke Oven Plants, 
Chemical Works, Soap Works, 
Railway Power Stations, 
Collieries, &c., &c. 














1660 HP. GAS ENGINE FOR DRIVING ALTERNATORS (during erection in our shops.) 
SPECIAL FEATURE— 
LOW RATING, giving high overload capacity and Security against breakdown. | 











= OT) 
Send us your Enquiries for— 


SPARE PARTS AnD RENEWALS. 

































































a 
TOS esi ener 
o 
The Millholland 
Will drive High Speed Drills to the limit of their endurance —in Nickel or Vanadian Steel. 
The Millholland Quick-Change Chuck and Collets have been in successful use for a 
number of years on drill presses, lathes, screw machines, and other horizontal machines. 
These chucks handle a wide range of operations, such as drilling, reaming, boring and 
tapping, increasing the output from 25 to 100 per cent. 
The Millholland Chuck is very simple in con- — "7 
struction, and easy to operate. Collets can be 
changed quickly without stopping the machine by SMALL TOOLS IN 
pushing up the outer sleeve, which allows the STOCK. 
collet to drop out and another collet to be inserted oe = ' 
in its place, after which the outer sleeve drops Within. din, and r+ hag ese 
down by gravity and locks the collet in place. Coshmen | seen ene 
All chucks and collets are made of special steel, nt ee, 
hardened and ground to close limits of accuracy, “Jacob” Drill Chucks, Nos. 1, 2, 3, 4 
making them practically indestructible. No dirt + Rand belorometers, all a 
can enter to interfere with the Operation, as all \ wre. a tg 
parts are enclosed. There are no springs to get “ Brown and Sharpe” Micrometers. 
out of order, and, furthermore, all collets are Milling Maching Wiese, 
driven by a heavy tang through a solid a ee a, 
metal-to-metal contact with the chuck body. Wot hie. 
This makes a most rigid and durable way of driving. Milixe’Guiee Twist Drills. 
Send for pamphlet and full particulars. amen aged a 
Tapping Attachments. 
Millers Fall Hand Drills. 
GEORGE H. ALEXANDER, —siziex 
Dividing Heads. 
. 5 Lathe Carriers. 
COLESHILL ST.. BIRMINGHAM. | a 
Est. 1896. ’ Files and Rasps. 
Telegrams: “ Viking, Birmingham.” "Phone: 1918 Central. = —— Gauges. 
London Offices: 57-59, Long Acre, W.C. 2. cut naa” 1088 
Telephone : Regent 1833. “ 
ara coat Le ean cee 
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THE..BLACKSTONE OIL 


Stationary Type. ry Starts in 4 minutes. 
Por OradeO es 9% to 300 BH.P. fired o for 
Por Refined Petroleum It», 15B.EP. e Sere Sars 
Portable Type. 
Por Orade Oil ... 9% to 45B.HP, No external flame when 


Por Refined Petroleum 1+ ,, 35 B.HF, working. 


BRANCHES :— Telegrams—Engimamy; Cannon, London. 


LONDON : 81, Cannon Street, B.C. Telephones—3146 Ventral: 


ADBLAIDE ... 61-63, Hindley 
Street. 


ALEXANDRIA. Rue du ia Gare 
du Caire. 

BOMBAY ~~ Marshall's Build- 
ings, Ballard 
Road. 


BUBNOS AIRBS 383 Calle Peru 36 
GAIRO ... ~ Rue Bab-e!) 
Hadeed. 


GALOUTTA ... 99, Olive Street, 
and 26, Strand. 
CHRIST- 
OHUROR, w.z. } South Bele. 
DUBLIN « Dickies Ware 
house, South 
Deck Street, 
BAST LONDON \ Cambridge 
8. Africa nal Street. 
@BRALDTON, 
W.A. Marine Terrace. 
@LASGOW ... Paton Street. 
LAHORB Napier Road, 
e Anarkalli. 
MADRAS « %, Beeond Line 
h( Post Bor 
141 Madras 8). 


MELBOURNE .., 685, Bourke St. 

MILAN .. «we VWhe Palermo 8-10. 
PARIS ... «» 28, Beuleverd de I'Hopita! 
SHANGHAI ... 2, Foochow Road. 
SYDNEY... -» 852, Kent Street. 

THE HAGOB ... 5, Verhulstetraat. 
TUNIS ... «+» 109, Rue de Portugal. 


~~ 


From a Photograph of the MCG 76 B.HP. “Blackstone” Fuel Oil Engine. 
ESTIMATES & FULL PARTIGULARS POST FREE, Telegrame— Bracesronms, Stamronp.' Telephones—MNes. 307 and 308 (Two Lines). Codes used—Al, ABO (étb and Sth Bdittous), Laxser’s, Rre1wexnt>e 


BLACKSTONE & GO., L’ Stamford, England. 
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ee Air P umps - =. Dual and Monotype ——— 


Feed Pumps. irect Acting and Rotary 
Oil Pumps  —  -vertica and Horizontal 
Feed Heaters pirect contact and Multflow 
Evaporators Dh a aaa 


— and New Brine Ejector 


= 6a WES SS 




































































in 


























| 


Reilly Marine Auxiliaries 


COMPLETE DISTILLING PLANTS LUBRICATING OIL COOLERS 
FEED WATER HEATERS FILTERS 
FUEL OIL HEATERS STRAINERS 


The Griscom-Russell Go., 


95, West Street, New York, U.S.A. 
Cable Address : “ Griepen, New York.” 








Mf . For England : W. Christie & Grey, Ltd., 5, Lloyd’s Avenne, London, E.C.3. 


Telegraphic Address: ‘“‘ TYPHAGITOR.” Telephone: AVENUE 1321. Reilly Evaporator, Submerged Type, 


7000 Cast Iron Shell. 





ae 
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ALUMINIUM CASTINGS 


of Highest Class for Every Industry 














e specialise in Aluminium 
Cylinders and General Aero 
and Motor Engine Castings 


CAST IRON CYLINDERS 


Water and Air-cooled for 
Motor and Aero Engines 


A! the above Castings to 
Government Specification 


WILLIAM MILLS LIMITED 
Aluminium and Iron Founders 
Atlas Works, Grove St. 8355 
BIRMINGHAM 
































A QUESTION IN CHEAP PRODUCTION. 


Which is the Cheapest 
Method of producing 
this class of work— 


Men on expensive 

Turret Lathes or Boys 

on our Apprentice 
Lathes? 





Would yeu like to hear 
our experience ? 





WRITE US. 





428 
6-in. Centre APPRENTICE LATHE. 


JOHN LANG & SONS, Lathe Manufacturers, 


JOBNSTON En, wsmar GLASsSGow . 
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Wires: *‘ GIFTEDNESS.” 
*Phone: GERRARD 3347 and 3348, 


The. largest factors in the kingdom of 


BALL JOURNAL 


& THRUST BEARINGS 


— and the cheapest. — 


BEFORE the war; DURING the war; and TO-DAY... 


We held— and still hold 


The Largest Stock. 


CONSIGNMENTS RECEIVED FROM WORKS DURING NOVEMBER 


exceed 36,000—value over £23,000 


(Certified to Ministry of Munitions). 


Supplies to British and Allied Governments and the Principal 
Railways, *Bus Companies, and Motor Manufacturers, &c. 


No order too large! No order too small! 


Send your enquiries; our prices secure your orders; lists free. 


IMPERIAL MOTOR INDUSTRIES (1917), LD., 


11, Denmark Street, Charing Cross Road, W.C. 2. 



































CLAYTON 


STEAM MOTOR WAGONS. 
STEAM TRACTORS 

‘CHAIN RAIL TRACTORS. 

ROAD LOCOMOTIVES, 

TIPPING WAGONS & TRAILERS, 
RAILWAY WAGONS. 3 
PASSENGER COACHES. 


aso FORGINGS, STAMPINGS ane 
PRESSINGS. , 











Write for Catalogues and Particulars from 


CLAYTON « SHUTTLEWORTH, LTD: 


TELEGRAMS: CLAYTONS, LINCOLN, ESTABLISHED 1842. TELEPHONES 42. 


LINCOLN, ENGLAND. 





~~) 


"Also*at Princes Chambers, Corporation Street, Birthingham. 





= —— 
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MANUFACTURERS OF 


CAPSTAN and AUTOMATIC WORK 


of every description in 
BRASS, STEEL, GUN-METAL, PHOSPHOR BRONZE, &c. 





BLACK and BRIGHT STEEL BOLTS and NUTS. 





Machine Screws, Set Screws, Washers, &c. 
STANDARD SIZES SUPPLIED Br. STOCK. 





On Admiralty and Contractors to 
War Office Lists. Home and Colonial Railways. 





May ‘we quote you ? 








| Zelegrams DELINGPOLE” Birmingham |e | Phones BM" 25756 2574) hidland. OLD HILL, /42 Cradley. 


STRENGTH OF MATERIALS. 


The special HEAT TREATMENT of STEELS and the TESTING of all classes 
of Material for Engineering construction are of vital importance to YOU. 


Have you got your own TREATING PLANT and a properly equipped TESTING 
LABORATORY? If not, or if your own departments are overcrowded due to the 
pressure of work, we place at your disposal an EXPERIENCED STAFF and a specially 
equipped WORKS comprising the most up-to-date plant and machinery available for the 
HEAT TREATMENT OF STEELS and the TESTING of Engineering materials. 


ANNEALING, HARDENING, OIL QUENCHING AND TEMPERING, 
NORMALISING, and CASE-HARDENING OF STEELS, and _ the 
MECHANICAL TESTING and CHEMICAL ANALYSIS of all kinds of 
materials, carried out under highly skilled Scientific supervision. 

We are Specialists in these matters, and are in a position to undertake immediately large 
or small quantities’ of this class of work, and therefore invite your enquiries. - 


Martino’s Treating & Testing Works, Ltd., 


SANDY LANE, COVENTRY. 
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DICK, KERR & Co., Ltd. 


Incorporating : wane & ROBINSON, LTD. and THE UNITED ELECTRIC CAR CO., LTD. 


CONTRACTORS FOR THE CONSTRUCTION AND ELECTRIFICATION OF RAILWAYS. 


Makers of: 
STEAM TURBINES, 
CONDENSING PLANT, 
DIESEL ENGINES, 


Head Office: 


ABCHURCH YARD, CANNON ST., 
LONDON, E.C. 4 y 





GENERATORS, 
MOTORS and TRACTION Branch Offices: 
EQUIPMENT, ee 
ROLLING STOCK and SHEFFIELD, 
LOCOMOTIVES. MANCHESTER, 
NEWCASTLE, 
mies GLASGOW, 
BELFAST, 
Contractors for: TOKYO, 
POWER STATIONS, SYDNEY, 


RAILWAY and TRAMWAY ae be JANEIRO 















































INSTALLATIONS, &c. and 
MILAN. 
Working in conjunction with: SIEMENS BROTHERS & CO., LTD. 7018 
and THE PHGNIX DYNAMO MFG. CO., LTD. 
C ] — KERR C— i PHCENIX [ 1 SIEMENS Cc J 
— ee nd 




















Tf the Scleroscope 
Says So—It’s Right. 


The Scleroscope gives the exact degree of hardness of any metal, gives 
it instantly. If there’s a soft spot the Scleroscope finds it out. If 
hardness falls short of the required degree, the Scleroscope indicates 
the deficiency. Where absolute uniformity of materials is necessary, 
as in the production of Aero Engine parts, the Scleroscope is litérally 
worth its weight in gold. 










The Scleroscope is simple and sturdy, ranks with the gauge as an aid 
) to uniform production, and does not require skilled help to 
operate. Adopted by governments as the International Standard. 





Descriptive literature gladly sent on request. 


Coats Machine Tool Company, Ltd. 


THMPORARY. OFFICH : 


Ouy toe G Lines) THANET HOUSE, STRAND, LONDON, W.C. 2,  ~ooconsom: Smmaxo, voron.” 





And at 78, St. Vincent St., GLASGOW. 86, Pilgrim St., NEWCASTLE-ON-TYNE. 
Telephone: Central 2761. Telegrams: “ Ootcomacul, Part, Giaseow. Telephone: Central 3766. bg. aa * OoLCOMACHI, Panu, NewoasT®-on-Trxx.” 
| ames AGENTS ee Oe ia tasting Tool Co. ; jnttenopelte Indiana ; Faw Tool Ce., Buchanan, Mich. —oy Soringeeies as B. echinery ony 


Chienge, U8. | Naw Machine & Todt 
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STRUCTURAL 


| 


STELWOR, 





ae 
NS ee 


i | 


{ 
MY” 20 mm Cen. | 
i 
' 
! 


ieee Tee 


ini =| ll ae 





RAILWAY BRIDGE OVER CANAL. 


JOHN BOOTH 
d 
SONS, 


BOLTON. 


6798 

















TOOLS 
FOR CAPSTAN LATHES. 


6AIG 99 


We can give IMMEDIATE DELIVERIES from. Stock of 
SINGLE V BOX TOOLS: COLLETS. 





DOUBLE V ,, ie ADJUSTABLE STOPS. 
SINGLE ROLLER BOX TOOLS. DRILL HOLDERS. 

POINTING TOOLS. TAP HOLDERS, REVERSING, 
KNEE TOOLS. DIE HOLDERS, REVERSING, 
DOUBLE KNEE TOOLS. = KNURLING TOOLS. 


Other Types also Special Taps, Dies and Tools in progress, 


RICHARD LLOYD 8 C..is. 
sreamee uve, BIRMINGHAM. 
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THE 


“TAN-GYRO” 


SPECIAL FEATURES :— 





High Efficiency. 

Low Power. 

Variable Heads and Quantities. 
Constant Speed. 
Self-Lubrication. 

Oil-Ring Bearings. 

Type “A” —MOTOR DRIVEN. Water-Sealed Glands. Type “C©."—MOTOR Riven, 


TANGYES LITD., Birmincuam. 








= 
eS 























WoRTHINGTON-SIMPSON, [2 


BRITISH 
VERTICAL SIMPLEX FEED PUMP 
SINGLE STEAM VALVE, 


MARINE SERVICE. 


PROMPT DELIVERIES. 








Full Particulars on application to:— 


Queen's House, Kingsway, 


LONDON, W.C. 2. 
Works :—NEWARK-ON-TRENT, NOTTS, ENGLAND, 2 
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We had to Move 











owing to the extension of our business. We have built and equipped the 
largest and finest works in the world for the special manufacture of 


Metallic Packings. 


Our productions are known wherever steam engines are used. We don’t 
make THE CHEAPEST packing—true economy does not lie in that 
direction—but we make THE BEST. Engineers appreciate this. We 
have fitted our system to over 280,000 stuffing boxes, and have had to 
increase the size of our works to meet the demand for more. If you are 
in the market we shall be glad to hear from you, at our new address :— 


Tue UNITED STATES METALLIC PACKING CO., Lt. 


Soho Works, Allerton Road, BRADFORD, Yorks. 


Telegrams: METALLIO, BRADFORD. Telephones: Nos. 4706, 4708. 


Branch Officee—LONDON : 110, Fenchurch St. LIVERPOOL: 15, Fenwiek St. GLASGOW: 52, St, Enoch Sq. NEWCASTLE-ON-TYNE: 
a, Collingwood S%. SHEFFIELD: 24, Norfolk Row. BOLTON: is, Mawdsley S%. SWANSEA: Angel Chambers, York St. 
Grand Prize at London Exhibition, 1909. 


DREDGING LAN J Gold Medal, Japan-British Expibition, 1944. 


Bow and Stern Well Centre and Side Ladder Bucket Barge Loading and Hopper-Dredgers, Suction Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle and Screw Steamers. 











mn 


Up to the Largest 
Dimensions and Capabilities. 

















Betis 3, 


5 ‘ , ; —s 2 wa 
/® “ie 
‘_ . 4 a 
. j om | 
Bt: 
; 








Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS (ort Grsgow, LTD. 


SHIPBVUILDERS AND ENCINEERS, | 
OM WAR OFFICE AND ADMEALTY LioTe VEWARK WORKS, PORT GLASGow . Tete. Address: ORGDGER, ROBT -GLASGOW. 











__Dsc. 27, 1918, } ENGINEERING 


LAURENCE, SCOTT. & CO., LTD., 


WonwiczH, 


Have unique facilities for the production of 


D.C. MOTORS AND-SWITCHGEAR 


In. Combination, for 


ELECTRIC CAPSTANS, AUTOMATIC PUMPING & OUTFITS FOR DRIVING 








ANCHOR WINDLASSES, AIR-COMPRESSING PLANTS, MACHINE TOOLS or tdobemare 
DECK WINCHES, LIFTING & ELEVATING GEARS ys area PRESS 
STEERING GEAR ; EQUIPMENTS. 

FOR DIESEL ENCINE VESSELS, OF ALL DESCRIPTIONS, Q &C., &C. 


A large number of such equipments have been made for H.M. and other NAVIES, the 
MERCANTILE MARINE, &c. 


By designing the Motors and Switchgear in combination very special advantages can often be acquired 
in connection with the more difficult problems. 





L. S. & Co., Ltd., have 20 YEARS’ EXPERIENCE IN THIS CLASS Notes on Blectric | Motors.” 

OF WORK, and have a very full range of designs which have stood ITO 
This u jcpil ideas alt er tal bent tres bo ang 

the test of experience and yet are constantly being brought up to, date. bona hde user of -leetric power. 


























SUCCESS ano PROSPERITY to YOU w tee NEW YEAR 


12 & 16in. SIZES 
FROM STOCK. 

















TayLor CHUCKS HAVE BROUGH 
YOU Success IN THE PAST, 
WE ENSURE..IT°IN THE FUTURE. 








oo 


6, 8, & 104n. SIZES. 
DELIVERY 2 WEEKS. 


CHARLES TAYLOR (BIRMW.), L'?- ~ sean BIRMINGHAM 
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‘Telegrams: *‘ QUALITY,”’ Worcester. 


UNMACHINED orn. MACHINED 


CAST-IRON 


CASTINCS 


uP To 40 :cwTs. EACH. 


i 


HARDY & PADMORE, LTD... Worcester. 


WHO HAVE HAD’ 
OVER A CENTURY'S EXPERIENCE AS IRONFOUNDERS. 











A Bare \ Ccnwan sterol at-hatler-l im’ Loleten ieln-¢-sam sans 


1 : { . 3; { } VWs 
Specially designed for Engineers. Shipyard & Railway Works 






OKIN 
ae 
+ 2 


¥ @ 
ars st 


— 


—$— = 


Wadkin & Co. narsnite"* Leicester Eng. 
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DALE 


Ali-Gear 
Sensitive and 
Radial Drill. 


NINE SPINDLE SPEEDS. 
Spindle Balanced by Compensated Spring. 
Lever for Stopping, Starting and Reversing 

carried on the saddle. 

Large adjustable work table. 

Drills up to lin. holes in mild steel. 


Made in 2 sizes, 32"and 38" S40NS* 


RADIAL DRILLS from 2} ft. to 6 ft., 
radius of spindle. 


_ J, ARCHDALE & CO., Ltd. 


No. 1259 i il Ledsam Street, BIRMINGHAM. |, 


ROYCE LTD. 


Trafford Park, MANCHESTER, 


Specialise in the following({Productions :— 


| BLECTRICAL CRANES (Jib, Overhead and Goliath 
Types). 


*} ELECTRICAL CAPSTANS (of the Ordinary and 
“Royce” Patent Free Bollard Types). 


ELECTRICAL TRANSPORTERS and PULLEY 
BLOCKS. 


ELECTRICAL WINCHES and GOODS HOISTS 
Also DIRECT CURRENT 


DYNAMOS & MOTORS 


Brom ALEX FUER POSES. 


PLEASE SEND US YOUR ENQUIRIES. 
TELEPHONes—690 691, 692 TRAFFORD Park (3 Lines). TELEGRAMs— Switch, MANCHESTER. Casieaname-Gusron, Mancunevan, ENGLAne. 













































































Copse—A BC (6TH Epiriom) Lieser’s, Western UNION. 


I 
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“PREMIER GAS ENGINES 


MULTI-CYLINDER HORIZONTAL PATTERN 


THE MOST SATISFACTORY PRIME MOVERS FOR ALL REQUIREMENTS. 


at 8 | 





FFICIENCY, Economy and Reliability, 
coupled with Excellence in Design, 
Workmanship and Materials, are the estab- 
lished results we have attained by specialising 
in this type of engine. 





“PREMIER” BY NAME @& 
“PREMIER” IN POSITION. 





1250 hours’ run without a stop of any 
description is a performance typical of this 
type of engine. . 0a 6970 





ae 





Descriptive Booklet “MC” sent to power users 
or their consultants upon application. 


eel 





installation of Three “PREMIER” Wu inder Horizontal Engines, Three-Cylinder Type, 
Driving ise ngi Cylinder Type. 




















The PREMIER GAS ENGINE Co., Ltd., Sandiacre, Nr. Nottingham. 














na wn re —— 











SMITH & COVENTRY, {70 


GRESLEY IRON WORKS 


MANCHESTER 


¥.- 4 








Other Specialities are 


PLAIN 


HORIZONTAL MILLERS 
SINGLE PULLEY DRIVE 


»>ROBEY-SMITH PATENT 


BEVEL GEAR PLANER 
(AUTOMATIC) 


THE 
‘NEW’ PLANING MACHINE 
(BATEMAN'S PATENT) 


". SENSITIVE DRILL PRESSES 
(RICE PATENT) a 


* SLOT DRILLING MACHINES 
S.&C, BROACHING MACHINE 


BRASS FINISHERS’ LATHES 
S. & C. PATENT RELIEVING LATHE (92” CENTRE) (COOPER'S PATENT) 
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Electric Generating Sets 


for all purposes : 30,000 Engines in use 
SR i a 


-pressor 
Sets 


4 
sdeal 


| Pumps 
















ASTER ENGINEERING CO. 
Lamb Building Middle Temple , London E.C. 4. 
WORKS: Wembley Middlesex 























( e\ l aN . . 
oe ISH all their Friends 





—_— 


and Customers 
A Happy, SUCCESSFUL and 
Prosperous New YEAR. 


1919. 
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r &FSE6.C 
rG6.C. 

MANUFACTURERS OF 

COMPLETE ELECTRICAL 


EQUIPMENTS FROM 


THE COAL HANDLING 
A sub-station containing PLANT TO THE. 


three 1,000 KW. wien MOTORS AND LAMPS. 
Rotary Converters with 
Booster Control. 



















The GENERAL ELECTRIC COMPANY, Ltd., 
Head Office: Queen Victoria Street, LONDON. 


Nl Lendon W: No. 3600 lines ve : “ Electricity, P . 
Telephones. all, No (32 lines) BRANCHES: elegrams y, Cent., London. 


Manchester— Victoria Bridge. i ‘ow —Tl, Waterloo Street.| Newcaatle -on - Tyne—| Birmin m—42, High Serest. 


7 Bri OLASh. Vietwlic Sereot Hull—@# & Charlo Street Beltaet 

3. torla u A tte . = 
Leede—lia, Wellington Street. oo —44, Wind Street. Southampton—% High Street.| Dublin— 
Sheffield—Axgel Street. Ipswich—Princes Street. Aberdeen—2, Bridge Street. | Cork—T8, 


—4, Chapel Bar. 
Street. 
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SPECIMEN. CUT IN }” CAST STEEL PLATE ON 3,” MACHINE. 


A NEW SHEET METAL CUTTER. | 








With the aid of a Gray's Sheet Instead of forcing the metal apart the 
Metal Cutter the three letters were cut Gray cuts it without any buckling. 
in this plate in 2 minutes 15 seconds 
without any previous work except The operator has full control of the 
drilling four 3/16in. diam. starting holes. feed and can start or stop the cut 
It is not suggested that this is typical instantly. 
work for any machine ..shop,-but it 
serves to show the adaptability,.of the The machine works rapidly, it being 
Gray. possible to obtain a speed of 30 in. per 
The machine will cut any desired minute in material of maximum thick- 
shape no matter how intricate. All ness. It is simple in construct on, tools 
the operator has to do is to guide the are well supported, and special provision 
sheet so that the cutter follows the is made for carrying away the'chips. 
desired outline. The sheet is fed by 
rollers ; cutters are of high-speed steel. Write for further particulars. 





~'' GRAY'’S SHEET METAL CUTTER. 


ALFRED HERBERT LID COVENTRY. 


LONDON: —64, Victoria Street, 8.W.1. GLASGOW :—348, Argyle Street. MANCHESTER :—30, Cross Street. NEWCASTLE :— 
New Market Street, LEEDS:—Atias Ohambers, King Street. SHEFFIELD :—Queen Street Chambers, Queen Street. BIRMINGHAM :— 
Exchange Buildings, New Street. | BRISTOL :—1, St. Stephen's Chambers, Baldwin Street. | CALCUTTA:—18, British India Street. 
| YOKOHAMA :—14, Yamashite-cho. TOKIO :—18, Yamashita-cho, Kyobashiku. OSAKA :—08, Senesaki Kami. 

NEW YORK :—44, Dey Street. AGENTS FOR FRANCE :—Société Anonyme Alfred Herbert, 47, Boulevard de Magenta, Paris. 
AGENTS FOR ITALY :—Societa Anonima Iteliana Alfred Herbert, 42, Via Oajazzo, Milan. 








Od 3300 




































































WOODSIDE ENGINEERING COMPANY, L” 
Possilpark, Glasgow. 





BRIGHT BOLTS and NUTS 


SET PINS 
: STUDS :: 


REPETITION WORK 


Stighest Alecuraey Guaranteed 











Capacity 400,000 Pieces Per Week 


TELEGRAMS :,-7PUSELAGR,”SGLARGOW.!/ 6 sirrsork eck. 2OVARE BOT eTMIOA 00k wl eee 
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r New System Clee 






























for 20 lines with microtelephone_and 
automatic intercommunication. 


G 













What Will You Do? 


INSTALL A SYSTEM OF OUR INTERCOMMUNICATING 'PHONES 
FOR AN IMMEDIATE CONNECTION BETWEEN OFFICES, WORKS, a 
SHIPYARDS, FOUNDRIES AND WAREHOUSES. 


WRITE TO-DAY for particulars of our rental service 


TO ANY OF OUR UNDER-NOTED OFFICES: 
































SCOTLAND : LONDON & DISTRICT: IRELAND : 
i N don T, ho s , T 

Tugpeedpien a S (New The London oe ystem) wr br darted System) 

62-64, Robertson Street, Glasgow Donington House, Norfolk St., Strand, W.C. 16, Donegall Square South, Belfast. 
LEEDS & DISTRICT : NEWCASTLE & DISTRICT: | |MANCHESTER & LIVERPOOL:/ {BIRMINGHAM & DISTRICT: 
The Leeds Private Telephone Leeds Private Telephone Lancashire and Yorkshire Private The Birmi Private 

@lew System) Co., Ld, OS FSS. ae Telephone (Wow yetemm Ce., Ltd., 
2 Basinghall Square, Leeds, 50, Grainger &t., Newcastie-on- Tyne. -_ Manchester. 174, Cerperatien st. Birmingham. 
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; RE DMAN’S" Single Speed Belt Driven Planers. 
“REDMAN ‘S” Four Speed. Belt Driven Planers. 

: RE DMAN Ss” Planers with Lancashire Electric Drive. 
‘ RE DMAN’S" Planers with Magnetic Clutch Drive. 


10. ft. by 4, by 4ft, ELECTRICALLY DRIVEN VARIABLE FOUR-SPEED PLANER. 


All above types can be seen in daily operation in our Works. 


Rigid, Accurate, Adaptable, easy to operate, and can be depended upon to do the 
job no matter. how stiff, the pace. 


Hundreds in use in all kinds of Works. Repeat orders invariably follow the firet. 
Our advice is always at your service. Ask for it. 


C. REDMAN & SONS, 


SPECIALISTS KINGSTON, HALIFAX, England. 
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When Requiring 


COMPRESSORS 


Send for’ our List of Users | 
AND 


Ascertain their Experience. 























ag Ce 








TWO-STAGE MOTOR-DRIVEN AIR COMPRESSOR. 1600 cubic feet per min. 


Que aim thas always been the production of the “ Best" and most Efficient Compressor rather than the cheapest. 
That this policy is right is proved by the large number of Repeat Orders. 


Reliability is of prime importance. A “Belliss” Compressor can be depended upon to run continuously for 
long periods cf time, with a minimum of attention and, cost of up-keep. 


Telegrams: BELLISS, BIRMINGHAM.” Established 1852. London Office: 8, Victoria St., S.W. 1. 


BELLISS & MORCOM LIMITED 


BIRMINGHAM, 











ENGLAND. was | 
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ENTIRELY 
| BRITISH 
| Registered Trade Mark. 


| | BRAND CEMENT tore (OORING 


waxes CONCRETE FLOORS wate proce, cncase proor 


CONTRACTORS TO WAB OFFIOB, ADMIRALTY, AND OTHER GOVERNMENT DEPARTMENTS. 























- are MEL I ORL TIPO BAY 
4 ST ee TB Rc RS 
¥ 





te aes 
































FACTORY ROOF RENDERED TIGHT WITH IRONITE, 


Also “ IRONITE" BRAND CEMENT for WATERPROOFING. 


For rendering, at @ very low cost, Cement, Bricks, Concrete, Wood, &c., absolutely Waterproof and Oil Proof against heavy pressure. 
FLAT ROOFS rendered Waterproof at léss than “half the cost of Asphalt. 


The IRONITB. CO) NY, Limited 


(Managers—S. THORNELY MOTT & VINES, Ltd.), 


mcusvorom.  11,-Old, Queen Street, Westhtinster, LONDON, S.W. 1. a 


Sole Indian Agents—HEATLY & GRESHAM, Ltd., Calcutta. 6. Waterloo Street ; Bombay, 75, ‘Horaby Road. 


j 

' 

3 ae . ‘ pas. a iy * ' i. b» : i 4 taal Pear a ‘ : ‘ 
{ 

\ 
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Blast Furnace Blower 


combined motor and turbine driven. 


The above Set consists of a Synchronous Motor, a Curtis 
Steam Turbine, and a B.T.H. Blast Furnace Blower. It 
was designed to ensure the absolute maintenance ofa 
continuous supply of blast under practically all conditions. 


The Motor, in addition to driving the Blower, acts as a power iaeatiedad = 
factor adjuster on a 3000 volt 50 cycle supply; in case of = 
failure of current supply, the Steam Turbine automatically = 
engages the blower (whilst running) through a_ specially : 
designed and patented clutch, and quickly runs up to normal = 
speed, the motor meanwhile automatically .disengaging : 
itself from the Blowér. 


The Blower is a B.T.H. standard 2-stage design with 
balanced. impellers, no.balancing for end thrust being 
necessary. All bearings have forced lubrication, and 
housings of blower and turbine bearings are water cooled. bon 


B.T.H. Blowers for Blast Furnaces are supplied in capacities up ‘to 
40,CO0 cubic feet of air per minute and at all pressures. 


Write for descriptive List — E.G. 2712 on Blast Furnace Blowers. 


The British. Thomson-Houston Co., Ltd. 


Electrical Engineers and Manufacturers, 
Head Office and Works ERE - MEE oa - Rugby, England. 








Sm 











ZN AMR 
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™ GLOBE-JOHNSTON 
ROTARY 












b - ; : p : 
et iter<:, 
GLOBE-JOHN STON ROTARY AIR AND "EXTRAGTION PUMPS FOR MULTI-JET Puieditiain PLANT. 


“AIR PUMP 


STEAM OR ELECTRICALLY DRIVEN, POSITIVE IN ACTION. 


DESIGNED FOR SERVICE AS AIR AND CAS COMPRESSORS, CONDENSER PUMPS, 
VACUUM PUMPS, BLOWING ENGINES. 


ALSO INCORPORATED IN 


GLOBE - JOHNSTON: ROTARY CONDENSING PLANT 


OF SURFACE AND JET TYPES. 
THE HIGHEST DEGREE OF VACUUM OBTAINED WITH LOW POWER CONSUMPTION. 


CAVITATION TROUBLES. 
10 FIRST COST. AUGMENTORS REQUIRED. 
MAINTENANCE COST. 


WEARING PARTS EXCEPT — 
MASSIVE BALL BEARINGS. 





For further particalars and prices, please write to— 


Toe Grobe PNeumatic ENGINEERING COMPANY, ‘Lr. 


1, VICTORIA STREET, LONDON, S.W. 1. 


ee a—J. F. WOLFF & CO., Lonpo EDMISTON, BROWN & OO., Guascow. J. D. ANDREW, Newcastis-on-Tyxe. R. D. WOOD, LaveRrroot. 
B STREET, SYDWEY 








LL & CO., BrrmMivenam. sRoUr ER # CALLA GHAN, Mance G: » A. vine my & CO., SHEFFIELD. GILBERT _= & CO., 100, Pirr OYDNEY, 
2. W. MURATOFP & CO., Prrroerap. VorRY, VALLIBR & © & CO., Rue © Mriue, Parts. Mr. FRANTS ALLING, PuaGaarpscaDE 4, COPENHAGEN. 
TER SK ‘CO. Drownrve eNser 14, Cuntstrania. Dr. T. SHIN. Toxyo, JaPay. CASHEL W WA ALERE & DE AKIN, Sraxparp Buiipines, LEEDs. 4736 
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Interior of Tsurumi Power Station, Japan 


HEAD = 820 FEET. 
9000 B.HP. 











Head Offices: 56, Kingsway, _ sew 
LONDON, . WO). seas: 


Works: FENTON, STOKE-ON-TRENT, STAFES,: agent ( 














Bearings of 
the Michell Oli 
Film Type for 
any power of 


Reciprocating 4 § 


Engines, Tur- 
bines, or other 
Machinery. 


These Bearings 
are particular- 
ly suitable for 
heavy loads at, 
high speeds 
with oil bath or 
forced lubrica- 
tion. 


Single Collar 
Thrast Blocks 
are now fitted 
to shafts trans- 
mitting 20,000 
Shaft Horse 
Power. 








Works: Garrow-in-Furness, Sheffield, Erith, Birmingham, Dartferd, Crayford, ipswich, Weybridge. 
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STEAMERS. 


Aircraft. Turbines. 








SS 


High Efficiency 
Vacuum Plants 
Contrafio 
Condensers, 
Kinetic Reci- 
procating Air 
Pumps, Cas- 
eade_ Filters, 
Winch Conden- 
sers, Feed 
Heaters and 
Evaporators 
for Land and 
Marine Instal- 
lations, 








TREPANNING AN INGOT. RIVER DON WORKS, SHEFFIELD. 


Mead Office: Vickers House, Broadway, 


LIGHT AS ALUMINIUM, " DURALUMIN 79 





An alloy of Aluminium with the stren 
Almost unaffected by sea water. 


STRONG AS STEEL. 





and hardness of Mild Steel, but having only one-third of 
Will not rust. 


The Amerionn Duralnsni, Cope ee OS Dita tasene and Pine Stresta, New York. 


its weight. 


VICKERS HOUSE, BROADWAY, LONDON, 5.W. 1. 


ll 
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SMALL... TOOLS. 


VICKERS VANADIUM 
HIGH POWER 
DRILLS, 








PATENT 
ADJUSTABLE REAMERS. 


The Standard Tools 
for__modern. drilling 
and-reaming practice. 


Quotations for —— EFFICIENCY. 


po was a ALL COMMUNIGATIONS TO TQOLS MERCHANTING DEPT,, 
SMALL TOOLS VICKERS HOUSE, linet 


upon request. Broadway, London, S.W. 1. ECONOMY. 


Ee 


VICKERS MOTORS,.... || WOODWORKING FACTORY, 








Substantially built. Give entire satisfaction. D ARTFOR D * 


Engineering Works Accessories. 














Tool Boxes. Instrument Cases, ‘“‘Work” Trays 
and Packing Boxes of every description 


Tr i _¥s ll IAA sl si It Li) 
i = 


i 


Hit iM iit i 
ti Nit yin 
Hil iN HINA 
Hv HU EH 


hp 


High overload capacity. Efficieat and thie. 


The Electric &@ Ordnance Accessories Ca, “a. 


(Proprietors: VICKERS LIMITED), Saves OFFice: 
WARD END BIRMINGHAM. “ S.P," ment, — 
wos B . _ VICKERS HOUSE, BROADWAY, WESTMINSTER, S.W. 4 
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CAST NAME PLATES |(te:Sundrand Forge & Enginering Go, Li, 
BUTLER JONES mesures. LTD, eooT ACOSO Zest oll RIG LICHT & POWER for SHIPS. ELECTRIC WINCHES 































H.R. 
MARSDEN 
toh 


NOTHINGS 


MARSDENS 


































































































Ferodo Fabric PS Eeuther. 


A North country used leather for the clutches of his grabs. The 
leather, old belting. cost frie but owing to the necessity for frequent renewals and 

the cost of labour and loss of time in refitting this makeshift material was not only 
unsatisfactory but, in the long run, expensive. 


When he fitted Ferodo Fabric for this duty one fitting lasted for fifteen months 
—— requiring oo enue aie times longer than the leather. Moreover, the ERIToOoTITO NW sv EEA CES. 




















fabric gave infinitely superior service, transmitting more power, never ¢lipping, aoe to the tL. Office and Aantal y, London Concral Onsniing ion and 
Let us demensecte to you exactly how Ferodo Fabric will contribute to greater THE HERBER Y FROOD Co., L T D. 
efficiency in your works — the unique experience of our engineers is entirely Wires—“Friction, Chapel.” Works: OHAPEL-EN-LE-FRITH. Phones—i9 and 20, Chapel. 
at your service. Depots at London, Birmingbam, Belfast, Bristol, Cardiff, Edinburgh, Glasgow, Liverpool, 
and 6299 
: — —— — _ — - - _ 








See ae 
er particulars upon to:— 


Davey, Paxman o., Ltd., 
» sadetatacmes ee 78, ances Victoria cote ae. a 








MAKERS OF ALL ZINDS OF 


STONE BREAKING AND ore} BRITISH SCIENCE 


CRUSHING MACHINERY PRODUCTS EXHIBITION. . 
INCLUDING GYRATORY, JAW AND DISC CRUSHERS eeeetinmient 
? COLLEGE OF TECHNOLOGY, 











The Largest Jaw Crusher MANCHESTER. ‘ 
. . on 
with Solid Steel Frame} Pre cxsisiion, which opeor on December 2. 
tes to ucts formerly imported 
Designed to-take Stocks of iho wolbhdlg fetbudb btn 0 ad owed see: Sh: Legere in this country. 
AD the Wearing Parts such es Jaws, Oheek Plates, &o., are of Our Exhibits will illustrate the progress we 
HADFIELD’S PATENT have made in our own special lines of work. 





“ERA” MA ESE STEEL 


__, HADFIELDS Ltd. —— 
over 900 acres | Fiecis and East Hecla Works, SHEFFIELD, England. (mpozetover S08 
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DRERCERS, == OIL MILLS. 


CLAYTON, SON s:C0., LTD. ror, 


Yesoname—"“GAS, LEEDS.” i tit pee etgne ARR Ra 


WELDED AND RIVETTED STEEL PIPES. 


BOILERS. GAS PLANTS. TANKS ror on & water, &o. 
STRUCTURAL _STEELWORK OF EVERY DESCRIPTION. wr 


GAN LIEU GAL PUMPS. 











Esrasuened 1777. 




















+ 

















Standardised Types 
for any duty. PETER BROTHERHOOD Ltd. 


PETERBOROUGH. ™ 


a —_———— —— — 
ee 
— ee —_ 


GWYNNES 











CENTRIFUGAL PUMPING MACHINERY. — 
“CLERGET” PATENT AERO ENGINES. 


ENGINEERS 
LONDON aeeeeenennneneennenes a 




















ALL 
INTERESTED IN 


PORTABLE SALVACE 
PUMPING PLANTS| | 


FOR 


EARLY DELIVERY 
SHOULD IMMEDIATELY 


Arey 10: 


W.H. ALLEN, SON & Geb | 


BEDFORD, ENGLAND. | 
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TILGHMAN’S SAND BLAST APPARATUS 


(Arranged for the Operator to work either inside or outside the Sand Blast Chamber) 
FOR CLEANING LARGE AND SMALL CASTINGS. 


WILL SAVE 60 PER CENT. IN FETTLERS’ WAGES. 


SPECIALITY:—SHELL CLEANING PLANT. Will 
IN USE BY THE FOLLOWING vepehebinecibat aioe: > re polishing. 





























STEEL CASTINGS. ORDINARY IRON CASTINGS. MALLEABLE IRON. BRASS OR GUNMETAL 
W., & Co., Lta. Glasgow | Piatt Bros. & Co., Ltd. Oldham Ley’s M hr 
alleabl 
a n= {hy mae Ginegow Tweedales & Smalley Castleton eotap, ian, yo et ene Shemelk } ewnnn oe nets 
Dickson & Manne, Ltd. frame mal bag ny) - ra Baker Foundry. Co., Tee d. Smethwick Ruston, Proctor & Oo., Ltd. Lincoln 
Reta on ue | meee || Reece, | inet | Seatkmcree ig 2 mag | Reamer Risares 
Shaw, W..&Co. Middlesbrough | Marshall, Sons, & Co.,Ltd. Gainsborough roft Foundry Oo., Ltd. al Milne, J., & Son 
Seem teed | poo se | ee Diringm | Brith fegiieg & Hetty Cain, 11 
. effie rk Iron Falkirk H eu e les, Ltd. - 
Jackson, P. R., & Co. La. Manchester | Hopkinson & Co. Huddersfield | Haden’ @.’N. & Sons qrowaelane Marshall, Sons, 8 Go., Lid. nsborough 
— n 7 ing. Co., Ltd. Arma-tale A. Kenrick & Sons, Ltd. West Bromwich Brampton Bros. Bi ~. tage Dewrance & Co, 
= n - & Sons, Ltd. Newcastle-on- Tyne Cannon Iron Foundries Wolverhampton Clive, Thos., & Son Birenien Barr & Strouds Patents G 
Seare, Ng eg Snetiee Betent. 7 1 aoa! & Sons, Ltd. Wolverhampton Gameson, T., & Sons, Ltd Walsall Hopkinece aS Oo, Ltd. Huddereheld 
; Bromwich Hackett & Soni . Stockport 
Allen, 1. & Go., Ltd. Sheffield | Olark, T. and C., & Oo. Wolvern . West Bromwich Woodhouse & Co. 
ectro Flex. Steel Co., Ltd. Newcastle-on-Tyne Swain, Matthew, Lta. . ‘Seneuieeee Parkes: G. 3 Lta. naneens pS Si _. Ltd. Wiese 
ingham 








Representative; GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, 8.W 


TILGHMAN’S PATENT SAND BLAST CO. 


BROADHEATH, sear MANCHESTER. Limited, 





SPECIALITIES. 





Boring and Turning Mills, 
with new patent positive 
feeds. 


Pipe Facing and Universal 
Facing and Boring Machines. 


Patent Side Planing 
Machines. 


Horizontal and Vertical 
Boring Machines. 





BUILT TO GUARANTEED 
LIMITS OF ERROR. 








SECTIONAL CATALOGUES 
mailed on application. 
8-ft. BORING AND TURNING MILL. Motor Driven. 


G. RICHARDS & CO,, LTD, 


BEOADEEATH, wear MAN 
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ES SSSSSSSSSSS TSSESSSSESSSN 
é | M 
* & 
: USE THE BEST MATERIAL : 
' | 1 
+ 
° IN YOUR BEARINGS 2 
; PHOSPHOR BRONZE ; PHOSPHOR BRONZE ¢ 
; ORDINARY SAND CAST. OUR CHILL CAST. ; 
$ + 
6 % 
r & 
e POURED 

FROM 

SAME 

POT OF 

METAL. 

. 
Mag. 200. Mag. 200. 
TENSILE TESTS. 
SAND CAST: OUR CHILL CAST: 











BES SS See oe 
| 15°0 15°0 10 | | 16°6 22°8 2°0 | 





















































: verqdaiitiaane BRINELL TESTS. isos aness Number 114 
| 8°27 RELATIVE DENSITY. 8°48 
; THE ABOVE COMPARISONS CLEARLY PROVE THE SUPERIORITY OF OUR CHILL CAST METHODS. : 
; Write to-day for Sample and List of Stock Sizes to | F 
4 NON-F C Co., : 
we 
| % ON ERREOUS ASTING 0., * 
| ; Dept. E., 56, Broad Street, : 
a Tacereme cancanonz omunon =- BIRMINGHAM. é 
rs SOLE AGENTS FOR SCOTLAND: ry 
| e W. M. WILSON &' GO., 19, Waterloo Street, Glasgow. M 
| é 
S's 7 ; Seeesee: “Soon 
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PARSONS 
TURBO ALTERNATORS 


HIGHEST ECONOMY MAINTAINED OVER LONC PERIODS. 














TURBO». BLOWERS. TURBO COMPRESSORS. 


TURBINES  briviING sLow SPEED D.C. GENERATORS THROUGH GEARING. 





STATOR OF 25,000 KW. PARSONS TURBO ALTERNATOR SUPPLIED TO 
COMMONWEALTH EDISON COMPANY OF CHICAGO. 


C. A. PARSONS & COMPANY, Lia. 


HEATON WORKS, 
NEWCASTLE-ON-TYNE. - 


London Office: 8, VICTORIA STREET, S.W. 1. Telegrams : new. YE Be" ae 
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Leblanc Rotary Air Pumps and 
Westinghouse-Leblanc Condensers comprise surface, 
barometric and low-level jet types, and contain all 
the most recent developments in condenser design. 
= Westinghouse-Leblanc Rotary Air Pumps are recog- 
: 


nised by all leading engineers as THE pumps for 
high vacua combined with high efficiency. 
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The British Westinghouse —e and eae ttn Company, Ltd. 
er. 


Trafford Park Man 
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Westinghouse-Leblanc Multiple-Jet Condensing Plant. 
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py « TESTERS 


FOR ALL INDUSTRIES. 























“PRINCESS OF THULE” 
HYDRAULIC TEST PUMP. 
Fer Marine Boilers, &c. 





Fig. 5171.—BAILEY'’S NEW 














— PATTERN DEADWEIGHT 
The LONGRIDGE BOILER Test | er Pressures to 200, 500 and 1000 Ib. Fig. $040.—BAILEY'S PATENT @QAUGE TESTER. 
PUMP. Packs in small leather PRESSURE and VACUUM pt. acon segmental 
220; weighs only 19 Ib. HAND PUMPS to any Pressure. GAUGE TESTER. For Pressures to 1000 Ib. PRESSURE GAUGE TESTER. 
To test up to 300 and 500 Ib. To 200 and 300 Ib. 





Useful to all large users of gauges. 





Ag. boos 








BOILER TEST PUMPS 
300 and 500 Ib. 
Bailey's Original Design 





= 


Pig, $066.—STER-HYDRAULIC CRUSHING TESTER. 





6112.—TWIN sf Vals Machine le used for testing the crushing strain of coment, CEMENT TESTER 
a PRESSURE PUMP. concrete, stone end bricks. (Table pattern), 
Per Pressures to 2 Tons. Made te British Standards. 
Te 1008 ib. 











BAILEY’S POWERFUL 
STER-HYDRAULIC TEST PREGS. 
Fer erushing tests, and for 

extracting elle, &e. 
Pig. $107—-PORTABLE GAUGE TESTER. Fer pressure and vacuum. 


Fig. 8120.—"* THURSTON’'S Patent 
RECORDING Oil TESTER. 
Alee for Testing Anti-Friction 
Meta! and Bearings. 




















SEE BAILEY’S TESTER CATALOGUE No. 2008, PRICE 2s. 
CONTAINING 64 PAGES AND FULLY ILLUSTRATED. 


Ww" MAKE ALL KINDS OF RECORDING INSTRUMENTS, PRESSURE AND VACUUM GAUGES, 
GYROMETERS, VALVES, STEAM AND WATER FITTINGS, PUMPS, AIR COMPRESSORS, @e. 























Manufactured by 


SIR W. H. BAILEY & Co., LTD., 


At the ALBION WORKS, SALFORD, MANCHESTER. 
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BRADFORD 

















THE ILLUSTRATION SHOWS TWO 500 HP. SLIPRING 
INDUCTION MOTORS FOR COLLIERY FAN DRIVE 
ARRANGED SO THAT EITHER MOTOR CAN BE 
CONNECTED TO OR DISCONNECTED FROM 
DRIVING PULLEY IN TEN MINUTES. 


FOUR 500 HP. MOTORS OF 

THIS TYPE (REPEAT ORDERS) 
wtp ARE INSTALLED AT ONE 
SEE bx COLLIERY. 

te THE EXCEPTIONALLY ROBUST DESIGN 


IS A TYPICAL EXAMPLE OF ALL OTHER 
CLASSES OF PHCENIX MANUFACTURES. _ | 

















PHENIX DYNAMO MANUFACTURING CO., Lro., 
THORNBURY WORKS, 


Yo BEPPPeR> 
| TELEPHONE : TELEGRAMS: 


8700 (6 lines). “DYNAMO, GRADFOROS 
PRIVATE BRANCH BXOHANGR. 


























BRANCHES IN |.ONDON, GLASGOW, BIRMINGHAM, 
SWANSEA, NEWCASTLE-ON-TYNE, and ABROAD. «i: 


WORKING. * “22” | Sesies papa Tn 


DICK, KERR | PHCENIX | SIEMENS 
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WERF GUSTO 


Ezmma A. EB". SMCUL DERS, Somxrmpvam woxrxrawnw?. 
Sole Agent United Kingdom—ANDERSON RODGER, 88, Victoria St., Westminster, London, S.W. TeLcaraPHio ADDREss— 
ASMULDERS, SCHIEDAM. 


a, ot a De 











a VOT MAFOU A AHT | 
: POM: 














160. TONS DERRICKING ano REVOLVING FLOATING CRANE. COAL ELEVATOR “WESTFALEN.” 


Height above Waterline ... ... 75 M—196 ft. 

Readies fer 40 Teas pret M_149 ft. Having » Guaranteed Contractural Output of 600 Tons per Hour, 
Ditto ditto 110 Tons... 50 M— 87 ft. which ran up to over 1000 Tons per Hour at the Trials. 
Ditto ditto 160 Tons... M— 87 ft. 





DEPARTMENTS : 


4... DREDGING PLANT of ALL TYPES up to the LARGEST capacities. 


™%. COALING VESSELS BUNKERING STEAMERS MECHANICALLY at rates from 
160 to 1000 Tons per Hour and upwards. 


oS. FLOATING CRANES of great Power, from 50 to 400 Tons and upwards. 
(Of late years we have supplied 23 of these Cranes, ranging in power from 60 to 400 Tons.) 
~. DIESEL MOTORS of any capacity—Stationary and Marine. 


BOILERS of every description; BRIDGE and ROOF CONSTRUCTION, by our own 
Boiler Works—A. F. SMULDERS, Grace-Berleur, nr. Liege, Belgium. 7008 
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THE WALLSEND SLIPWAY 
wo ENGINEERING CO., L™ 


WALLSHIND-ON-TY NE. 
Builders of ALL TYPES of 


Machinery for Warships 


High-s Speed Liners and Merchant Vessels. 


























SET OF TWIN-SCREW GEARED TURBINE ENGINES FOR LARGE MERCHANT VESSEL. 








Manufacturers 


we OIL BURNING INSTALLATIONS 


More than S300 ‘Veégsels have been fitted up by the Company for burning oil fuel; «4, 
while the aggregate power of Boilers so fitted exceeds 2000,000 HORSE POWER. 


SHIP REPAIRERS. Graving Dock 640 ft. long. 
Works and Offices - - - - WALLSEND-ON-TYNE 


Telegrams—"“WALL, NEWCASTLE-ON-TYNE.’ 
LONDON Office - - 30, GREAT ST. HELENS, E.C. 
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ESTABLISHED 1868. 


Telephone: VICTORIA 5452. 


Telegrams: ‘‘ODORMERBEL, PARL, LONDON,’’ 


Codes: 
ABC 5th EDITION. 
BENTLEY’S COMPLETE PHRASE CODE. 








— 


The “RAM’S HEAD” Trade Mark 


is known the world over as a guarantee of first-class excellence. 














WORKS 


4g Be _ Seep eUgaENiINER . . sneeR RRS: 





Loeather 
Belting 


Manufacturers 


John Ormerod & Sons, Limited 


38-39, PARLIAMENT STREET, WESTMINSTER, LONDON, S.W.1. 


CASTLETON, near MANCHESTER. 


FLUE MMTRIMIM TUR 


4 
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HEATING 


and 
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WORKSHOPS 
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The Engineers’ 
Heating Engineers. 


7163 
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CAPSTAN LATHES. peuvery 


FROM 
STOCK. 





" s 
a sy 2° 
. + b ee er ees 


64 in. HIGH-SPEED CAPSTAN LATHE. Bar Feed for Bars up to 4 in. diameter. - ox: 


PoLtock & Macnas, L!” (ev). BREDBURY, STOCKPORT. 




















SMITH, BARKER & WILLSON, OVENDEN, HALIFAX, ENc. 
83" by 8' GAP BED LATHE. 





Our Latest Model of Gap Bed Lathe, with hardened Stee! Front Bearing, running in Gun Metal, Improved Apron 
and Surface Screw, Steel Suds Tray extending whole length of bed, Square Steel Turret and 3 Pin Steady. 














Dec. 27, 1918.] ENGINEERING. _[SUPPLEMENT page Xv | 85 
— 


= aa: 






































THE LYSHOLM PATENTED PLATE PUNCH TABLE | 
Punching 4000 Holes Per Day In Steel Plates— 


Rapid production in punching holes in boiler plate is made sg ve on this machine by means 
ef a roller table. Lateral and sidewise movements are under the lever control of the operator. 
} The tables are built with roller bearings to facilitate —,s ny the om of the work. 

Plates up to 30 ft. x 8 ft. from 3" to 14" in thickness ma ed readily 
veriene sh anerbo hal and plate shops have reportod records Y average 34000 holes per 9-hour day. 
; holes in a 9-hour day is a common en ull information on request. 











—— Manufactured 1083 


The Norbom Engineering Co., Denckla la Bldg., Philadelphia, Pa. 


H E. F. CLARKE, M.1I.Mech.E., 5a, Temple Row, Birmingham, Enginad. Representative. 



































One Operation of 


THE JEFFREY 


—— SINGLE ROLL — 
COAL CRUSHER 


Reduces Lump Coal to the proper size : 
for maximum heat efficiency in stokers. 























SPECIAL FEATURES, ———— 


Bulletin. No. I4I-N has complete description of this Small upkeep owing to few wearing parts: 


pastinerritae grat & can derrhoyoial com betienalied ia Easily adjusted and has a large range and capacity. | 
connection with Coal Handling Equipments. Write for copy. | 


Consumes little power—costs little to install. 





We also manufacture a complete line of Elevating, 
Conveying, Screening, Crushing and __ Power It can be started up under full load. Does aot 
Transmission Machinery; Electric Locomotives; require a feeder. 
Portable Wagon Loaders, Etc. 


6817 
Provided with an efficient Safety Device which protects 


WRITE FOR CATALOGUES ON against shocks and accidents. 
EQUIPMENT IN WHICH INTERESTED. 


THE JEFFREY MFG. CO., 910, noxri rourtn streer, COLUMBUS, OHIO, U.S.A. 


Sole Agents for England.—Messrs. HUGH WOOD & CO., LTD.. Newcastle-on-Tyne and 65 Fenchurch Street, London. | 
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TESTING MACHINES 
OF EVERY DESCRIPTION 
| FOR EVERY PURPOSE. 
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W&T. AVERY [72 


SOMO FOUNDRY, 
| BIRMINGMAM. 
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ALUMINIUM CASTINGS 


OF EVERY DESCRIPTION. 








SS 





We are making many thousands of Aluminium Die 

Castings weekly under the celebrated Cothias process— 

| We make a in many cases entirely eliminating machining opera- Highest 

| Speciality tions, and we hold the sole manufacturing rights in the i Class 

| of British Empire for this process. t Castings to 
| Aeronautical Chemical and Physical tests are made on our own Government 
and premises, and our Castings, both Sand and Die, are Specifications. 
| etiemmatiin produced under the most up-to-date and scientific methods. Prompt 

| 

| Work. Sole makers of the Birmal Aluminium Pistons, Delivery. 
' thousands of which are running to-day in a highly 














satisfactory manner under the most severe conditions. 


| BIRMINGHAM ALUMINIUM CASTING (1903) CO., LD. 


Cambridge Street Works, BIRMINGHAM. meee: 








a} 
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Tel. Address : 
“BUTLER, — 


Telephone No. 1013,~ 


Fa loka at SLOTTER LEADS! 


J. BUTLER & Co. Victoria IRON Works, HALIFAX. 


Pesrascuaie 1868. 








Specialists in Reciprocating Machine Tools, Planers, Slotters & ea 


eeeeenenine ——— 




















FISHER & LUDLOW LID. 


Telephones - - ~- 413 and 414 MIDLAND. 


Heavy and Light Stamped and Pressed 
Metalwork of all descriptions. Specialists 
Fa in Motor and Aero Stampings and 


Pressings. Aero Engine Exhausts and 
Tanks. We have Power Presses giving 
up to 1000 tons pressure on the dies. 


ALBION WORKS, REA ST. 
BIRMINGHAM. 
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CONTRACTORS TO THE BRITISH AND FORBIGN ADMIRALTIES, SHIPYARDS, AND RAILWAYS, ALSO ON INDIA AND WAR OFFICE LISTS. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 
Showroorrs and Repair Works—73, 75, 79, 80, York Street, Westminster, S.W. 1, where pneumatic and electric tools can be seen in operation. 
MANUFACTURERS OF PNEUMATIC AND ELECTRIC TOOLS, AIR COMPRESSORS, ROCK DRILLS, ETC. 


Write for Pneumatic Tool Catalogue No. 40 and Electric Tool Catalogue No. 9E. 


Telegrams :—"“‘CAULKING, PHONE, LCNDON.” 


PORTABLE TT  —sPORTABLE 
PNEUMATIC ELECTRIC 


DRILLS, DRILLS 


AND AND 


GRINDERS. GRINDERS. 





BOYER CHIPPING AND CAULKING HAMMER. 
The No. 3 size can be specially designed for use in confined spaces; length over all 9} inches. 


Lraneh Offices :—ABERDEEN—R. B. Leslie, 19, Duthie Place. CARDIFF—Hunter & Swan, Ltd., Gordon Chambers, 31, Queen Street. 
GLASGGOW—The Consolidated Pneumatic Too! Co., Ltd, 55, Waterloo 8t. NEWCASTLE—The C lidated P. tic Tool Co., Ltd., Milburn House, Dean St. 
BELFAST—C. Reynolds, Ocean Buildings, Donegal Square East. LEEDS—H. P. Marshall & Co., Ltd., 6/7, Cross Fountaine Street. 


PNEUMATIC and ELECTRIC TOOLS manufactured at our own Works: FRASERBURGH, SCOTLAND. 





WE have laid down during the 
War a _ special plant for 
repetition work. 


Weights up to 1 cwt. 


Have 25 tons Steel per day available 
for this plant. 


Let us have your enquiries for any 
castings required in large 
quantities. 
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BORING MILLS or REPUTE 


Wats 




























OR large, heavy work demanding a 
machine . of high power, large 
capacity, and easy operation, we recom- 
mend our 54-in. Duplex Boring and 
Turning Mill. It has all the features 
that have made our smaller machines 
the selection of discriminating users, 
including Gear Box and Rapid Power 
Traverse to Turret Slides: Over 1,000 
W. & B. Machines have now been 
sold, and each one has fully justihed 
the claims we ourselves make. Let 
us quote you fully. 


4806 
54ia. DUPLEX MILL. 


WEBSTER & BENNETT: Ltd, ©VENT..,. 








Gripping Features 
Key quickly and firmly 
tightens jaws. 

to other chucks. 


This nut ensures accurate 


operation of the jaws. 


Body—Durable—Sturdy— 
Oompact. 


The jaw always firmly 
clamps the tool acourately 
on centre. 
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Heap’s Automatic Screwing Machines 


Arranged for Direct Motor Drive. 


These machines are made in all sizes with Single and 
Double Heads. 
When desired they can be fitted with an All-Gear Head 


instead of the usual Cone Pulley. The drive can then be by 
Electric Motor as illustrated, or by Constant Speed Belt. 


All these machines are fitted with our Patent Steel 
Head, which is the most simple and only mechanical Die-head 
on the market. Springs, with their attendant troubles or other 
delicate mechanisms, which can get clogged with dirt and the 
swarf inseparable from a Screwing Machine, do not enter into 
its construction in any way. 


The Die-head opens automatically and the return motion 
of the carriage closes it ready for the next piece. There are 
no other levers to set. 


If you have threading work to deal with send us particulars 
and we will offer you a suitable machine. 


of Catalogue will be posted free on request to all 
repaue Uae 


JOSHUA HEAP & CO., LTD., 


ASHTON-UNDER-LYNE, ENGLAND. 







































LEATHERS COMPANY 


(ALTRINCHAM) LIMITED, 


GRAFTON WORKS, 
WRITE FOR OUR BOOKLET ON = ce ALTRINCHAM, 


“THE CARE OF HYDRAULIC MACHINERY.” ARMOUR PLATE PRESS LEATHER, 72 in. diam. ENGLAND. 





ALL TYPES ann SIZES 
UP TO 72" DIAM. 


MADE FROM BEST SLOW 
PROCESS OAK TANNED 
LEATHER; OR THE BEST 
DOUBLE BATH CHROME 
LEATHER. 
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MANUFACTURERS OF GUN METAL FITTINGS 


—FOR- 
ORDNANCE 
FUZE 


TANDARD SHips ‘xine 


WE SPECIALIZE IN THE GUN METAL FITTINGS, 
AND CAN SUPPLY MARINE ENGINEERS WITH ALL 
CLASSES OF WORK. 


























HIGH PRESSURE 
STEAM 
STOP VALVES, 

SLUICE 

ANGLE 

SAFETY 

CHECK , 

LUBRICATORS, 
EXPANSION 

JOINTS, 









on ee ees Ser PEE 


BRASSFOUNDERS, 





ENGINEERS’. 













BELMONT BRASS WORKS, No 8I3. 
NEW SPRING STREET, BIRMINGHAM. eee | 
Contractors to the Admiralty, War Office, Ministry of Munitions, Air-Board, WHEEL VALVE, 4 
India Office, & Crown Agents for the Colonies. i 
Telephone :—1401 CENTRAL. Telegrams—“ BELMONT, BIRMINGHAM.” 


i 














WATER 
GAUGES, 
STEAM PIPE 
FITTINGS, 
BOILER FITTINGS, 
STEAM UNIONS, 

» SWIVELS, 

WHISTLES, 

OIL" TANK COCKS, 

PET, ORAIN & 

GAUGE COCKS, 
ETC. 





Ne. 4355. GUN-METAL UNION, BRAZING ENDS Ne. 846. GUN-METAL DRAIN ar" GUN -METAL 
FOR COPPER PIPE, (in sending enquiries please refer to thie Journal.) STEAM WHEEL VALVE. 





EEE 


25 SMITHS SCREW ais PULLEYS 


SELF-FIXING. NO KEYS OR KEYWAYS. 

| TENS OF THOUSANDS IN USE. 

| THE PULLEY 22 cies’, eons 
POWER 


TRANSMISSION 
A SPECIALITY. 




















WITH 
INTERCHANGEABLE 
‘SCREW BUSH. 








35, Queen val Street, B.C. 
LONDON. 
Telephone .. .. 9531 City. 


SMITH & GRACE 
SCREW BOSS PULLEY. CO., LIMITED, 


ENGINEERS, 


escent ge Hee THRAPSTON. 
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PATENT ‘WATER-DRIVEN. CENTRIFUGALS 


witH PATENT INTERLOCKING GEAR. 































Awarded GOLD MEDAL at Brussels Exhibition. 





Write for particulars 


wee of our new 
Bp es a ‘ CENTRIFUGAL 

eam SPINDLE 
CENTRIFUGALS. open, 


HYDRO- the simplest and 


EXTRACTORS 
for 
Chemical Works 


and Laundries. 


most efficient 


on the market. 
Runs in Oil; 


— absolutely 
CRYSTALLISERS, DUST 
CONVEYORS, and 
ELEVATORS. FOOL- 

PROOF. 




















GUEST-LENOX PATENT PRESSED STEEL SECTIONAL TANKS 


As Supplied to H.M. War Office. 













When Ordering 
Tanks for Shipment, 
Reduce 
the Cost of Freight 
by 
specifying our make. 









Senses 
Light, Cheap, 
Delivered From; Stock. 
Easily Erected 
and 


the Strongest on_ the 
Market. 


Makers: BROWN, 1, LENOX & C0, (LONDON), Lro, POPLAR, E. 


“LENOX, MILLWALL.” 
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TB V.C. VACUUM DUST REMOVAL A Fl ( 
_B han. 
= 
Se aes | Saves Labourand Time, | 
A 7 Se ees in Removing Dust from | 
= PR BOILER FLUES, 
= ECONOMISER CHAMBERS, i 
= WORKSHOPS, 
= INDUSTRIAL FACTORIES, 
CHEMICAL WORKS. &c. &c. * | 
= We are Makers of , 
= Belt-driven Vacuum Pumps | 
= Se, cae Multi-stage Air Suction Fans | 
= THE BRITISH VACUUM CLEANER CO., LTD., : | 
= vecuumisn Wrvsnen, tonton DEPT. 6/20: PARSONS GREEN LANE, S.W. pein SP ae = | 
SAN AR | 
OUR SPECIALITY, | 
THE | | 
HALL COMPOUND PUMP f 
is | 
FAR ABOVE ORDINARY STANDARD 
IN 
DESIGN, WORKMANSHIP & ECONOMY. | 
HALL PUMPS are used in most of the | 
Leading Corporation, Municipal and Power om | 
Company’s Generating Stations. i] 
— al! 
Apply for particulars and prices :— | 
D. | 
J. P. HALL & SONS; E 
PETERBOROUGH. . | 








ENGINEERING. 
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ey 
100, CHEAPSIDE §T., GLASGOW. y BIRMIN 
tet Js ean won| Qe ns SEAMLESS & GRAZED 


STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 

AIR COMPRESSORS, 

WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, 

and GENERAL ENGINEERS. 
Telegraphic Address; “ Arco, Giaseow.” 











j 


GLEVELAND 
BRIDGE ano 
ENGINEERING CO., L™ 


po gay aed 
Reefs, ail Classes 
Trot and "Steal oe Se aor 


Heap Orrios AnD Worxe— 
DAHL Ina rom. 








CROWN” BOILER COVERINGS 


SS alr. = 


“96 ; SAVING 


“SuTC LIFFE ‘BROS., 





KENYON’S 
PATENT 
OIL FILTER 


WATER 
SEPARATOR. 


Over 900 ordered by H.M. 
Government. 





ENGINEERS’ STORES. 
TOOLS. 


ALEXANDER KENYON & CO. 
Victoria Bridge, MANCHESTER. 7077 





OV aa>* 
, Dita ' 


NNN | 1///a 
, eee —, 
is 


PAT ENT 











, TUBES 
FOR BOILERS, CONDENSERS, & ae 
“ BATTERY, ‘SELLY OAK.” 


| THE WELDLESS STEEL TUBE CO., Ltp.| 


Icknield Port Road, BIRMINGHAM. 


TELEGRAPHIC ADDRESS : ? 



































™“ Est¢ 1872. 


On Admiralty List. 


PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting and General Engineering (ses. 


ce ne etn ~———— 
. a as aa 













































HENDRY 


| 3 FROM A SINGLE STRAND i ; 
BELTING 


—For Planing Machine, Lathe and 
all classes of Heavy Machine Tool Driving, 
HENDRYS’ new patent Flexible construction 
wey a peculiar Elasticity and Spring not 

und in any other Belting, and which acts 





as a cushion against heavy and irregular 
stresses, and reduces stretching and wear and 
tear to a minimum. 


° © cele Ce ae 0 6-6 


The experience of the largest concerns at 
home and abroad proves that HENDRYS'’ 
new patent Laminated Leather BELTING 
permits of higher speeds, heavier cuts, steadier 
running, and an all round increase of output. 
Enquiries invited. . . ijsie « <) + 8 he 


Illustrated Booklet on request. 

















J*MES HENDRY, **°- 
252 Main Street 


Bridgeton, GLASGOW 
Copyright Registered 


PHENIX BOLT & NUT C0. 


(WM. M. WARDEN & SONS.) 


HANDSWORTH, near BIRMINGHAM. 


Telegraphic Address) MANUFACTURERS OF EVERY DESORIPTION OF "BOLTS, BIRMINGHAM.” 














area PACKING 





H BOLTS. NUTS. COACH SCREWS. RIVETS. WASHERS. 
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D FOSTER BROTHERS, Limited, : i 

SMITHS’ CRANES r TUBES & FITTINGS, i 

Main Steam Pipe Installations.“ 

OF EVERY DESCRIPTION. wr. 

THE MOST EFFICIENT AITON«C*L® DERBY 1 

AND UP-TO-DATE. MAKERS OF FLANGED PIP8S, i 

eS CAST-IRON, STEEL, COPPER i 

Locomotive Cranes, Overhead FOR STEAM, WATER & GAS. | 

Cranes, Goliath Cranes, Bee large advt. Deo. 6. om : 

Electric Winches, Capstans, i 

—— Winding Engines, &c. —— TIMBRELL & if 

SEND FOR CATALOGUE. : 





T. & W. 
THOMAS SHITH & SONS pene Th 
mony ua: |/PURE WATER 


RODLEAY, near LDDDB. IE Shy all purposes, 
Telegrams—Saurru, Ropusr. 0 0674 














London Office :— 
25, VICTORIA STREET, WESTMINSTER, 8.W. 





nape SUmRING' Patent WATER PORIFTING Ce., | 
2, Wilson Street, B.C. | 


THOMAS SHANKS 420—— | 


WANTED PO ears WORK essen 


Locomotive Steam ames Crane was Lifting Magnet. 







































SHELL aT FEL SCRA 


rvunNiINGS, soo accra aro. 











RICHARD INDICATOR 


CONTRACTS MADE for 
WORKS ENTIRE OUTPUT || “GuNTHER” 


3, 6, OR 12 MONTHS FANS 


Every Description of 
OLD SCRAP IRON 
STEEL and METALS 






































PURCHASED for CASH. Prices Pold.- Ga@ilcies Selieteds | Cooston we" | 
weiitee DISMAMTLED. PUMPS . i 

. 6406 - i] 

ri ADAMS & BENSON, LTD. —..." _||PUMPS: 
61 West Bromwich. BION, WEST BROMWICH. ‘ and SONS, 
fate St Sobor eae, BE ny RAILWAY SIDINGS, ALBION STW., 1. & B. W. BY. eaten CHNTRAL WORKS 





OLDHAM, 16 














THE STEEL PIPE COMPANY, 


seen Aree ETRE OCAT. DY. LIMITED, 











Exhaust Pipes. 
Water Mains. 


Steel Chimneys. 
Stamped Steel 
BENJ" R 


and Angle Flanges. TV P SOLIDIFIED 
ESN, Olb 








Gas Mains. 





—————————— 











iEEDS. “a 
Special Pipes for Electric Stations. aoe Panne Bearings 
€ Ne QGumming. 
LONDON» AGENTS: JOHN WILSON & CO., 39, Lime Street, £.0. A PURE GREASE. 
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THE “ STONE” SYSTEM 


HYDRAULICALLY OPERATED 
WATERTIGHT DOORS. 
As fitted te latest Mail and Passenger Steamers. 
J. STONE & CO., LTD. 
68% 


Dewtferd, Leadon. 5.R. 


Peer actors te the ee ae 
(Crown Agents fer he oo 








Pie I 
ANGLO-M EXICAN 
Petroleam Company, Ltd., 

16, Finsbury Circus, London, E.C. 2. 


Tal. Londen Wali 1200. 6a7e 
Telagrams:—" Menp-edus, Ave., London.” 


KENNIGOTT 
WATER SOFTENER Co., 


WwoLt VERHAMPTON. | 
‘a olv nl 








1 

















[JONES & LAMSON-Meh Co., 


ro9, QUEEN VICTORIA ST., 
LONDON, E.C. 4. 


Turret Lathes, and Hartness Automatic 
Die Heads and Chasers. 9474 





























. in va 


Also Metal Gears. 
GEORCE ANGUS & CO., LtD., 
Newoastie-on-Tyne. 6570 











BRITMWIO” 
— 4,000,000 ELP. tm Service. — 


WATER TUBE BOILERS and 
MECHANICAL a ayy 


eye ah bey oe 











W IREWORK 





N 


STONEY SMITH k SONS 











BOILER MOUNTINGS 


ané PORTABLE 
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ORIGINAL BRITISH MAKERS OF 
STAUFFER LUBRICATORS. 


MANUFACTURED FOR OVER 34 YEARS AT OUR LONDON WORKS. 


Grease-Tight Fit of Caps and Shanks. — Fluted Iron Caps. 
Unbreakable Shanks. — Beware of Badly Fitted Imitations. 


SOLE MAKERS OF 


TAUFFER’S LUBRICANT ” 


CGRegistered Trade Mark.) 


Produced at our Works in London 30 years ago, it has 
been ever since the STANDARD MACHINE GREASE. 


Also Makers of ‘‘ TELL-TALE” and various types of Stauffer and 
other Grease Lubricators, as well as of other Engineering appliances. 


Apply for Catalogue te Office— omer 
TRIER BROS., L*”” westmanster Convon. Sw. 1. 


CUMBERLAND WORKS, NEW CHURCH ROAD, CAMBERWELL, 8.E. 




















Flats, * 


Squares, Hexagons, 
Special Shapes. 





size. Suitable for case hardening. 
Supplied well greased in 5 cwt. cases. 





“ Columbia ” 
Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened. ae 








Telegrams: Integral, Holb., London. 
Telephone: No. 1562 Regent. 


COLUMBIA STEEL & ENGINEERING Co., Ltd., “6: ict cca London, W.C.L 





“Columbia” Bnght Cold 
-Drawn . Mild Steel Rounds, 


Free cutting, uniform throughout, and true to 


Tumed and 
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LET 


THE 
AIROSTYLE 
SYSTEM 
TAKE 
ITs 
MER. TED 
PART 
IN YOUR 
RECONSTRUCTION 

PLANS. 


OF 
EQUALLY 
GooD 
SERVICE 
IN 
PEACE 
As IN 
WAR. 


*AIROSTYLE: 





EFFECTS 
OVER 





N PAINTING 
CcosTs 





MANUFACTURED THROUGHOUT BY THE 


AIROSTYLE & LITHOS L® 


ENGINEERS, 


35, ST. BRIDE STREET, LONDON, E.C. 4. 


r. LONDON” CONTRACTORS TO ADMIRALTY, MINISTRY OF MUNITIONS, &«. 








Te 


Us 
SHOW 
You 
How 
To 
ADAPT 
YOUR 
EXISTING 
WAR 
SERVICE 
AIROSTYLE 


PEACE 
REQUIREMENTS 


685 


METALLIC MANUFACTURING Co LT9 














WARSHIPS IN THE BRITISH Navy 


ARDROSSAN 


Telegrams : Telephone: 
“Jointing, B No. 91 
Ardrossan. Ardrossan. 


Glasgow Office : London Office : 
54, GORDON ST. 104, MINORIES, E, 








Contractors to H.M. Government. 





MANUFAUTURERS OF 
Metallic Dise Valves for Pumps. 
Corrugated Metallic Valves for Pumps. 
Corrugated Metallic Jointing Rings. 
Seamless Copper Jointing Rings. 
Copper and Asbestos Jointing Rings. 
Manganese Jointing Paste. 

Fibrous Metallic Packing. 


Our Meratt VALVES al 
r rwT 


N US 





























Repairs 


DOUGLAS & GRANT, Ltd. 


WE MANUFACTURE 


ALL CLASSES OF 


FO 








KIRKCALDY, SCOTLAND. 













MACHINERY 


DOCKYARDS & SHIPYARDS. 


MARINE ENGINES & SHIPS’ MACHINERY. 


Executed Afloat or Ashore. 















LEDWARD & BECKETT, L- 


KING'S HOUSE, KING STREET, £0. 2 
Late Broadway Chambers, Wasteinste, 5.9 
nO EAT Batt 


















InTERESTED In 


BRAZING 
= a 


BORON 
COMPO 


Points Out THE 
—BETTER Way— 


Read what actual Users 
say of it, and then send 
along to us for 


FREE 
TESTING 
SAMPLE. 


RUGBY :— 
**We like your ‘BORON COMPO” 
for brazing.” 
LEEDS :— 
‘** BORON COMPO’ is good stuff; 


we havesatisfactorily brazed scores 
of band saws with it.” 


BIRMINGHAM :— 
“Have tested ‘BORON COMPO’ 
and found it satisfactory.” 


OLDHAM: = 

‘With regard to ‘BORON COMPO’ 
we find this quite satisfactory.” 
TRAMWAY CoO. 

MANAGER, 

SOUTH LANCS. :— 


**Have tried sample of ‘BORON 
COMPO, 'andfound it satisfactory.” 


OTHER IMPORTANT LINES OF IMPORTANCE 
TO ENGINEERS. 












Booklets and Information 
on request. 


TheCounty Chemical Co.Ld., 


CHemioo Works, 
BIRMINGHAM, 





7038 
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YOUNG'S “ EASY-FIX” 


RUNWAYS 


For § ewt. and 10 ewt. leads. 
Readily fixed te existing jelete. 


LABOUR-SAVING | 
INEXPENSIVE. 


tustrated List from— 6843 


YOUNG «no COMPAAY “T'75-"” 
j_ 161, VICTORIA STREET, LONDON, 8.W. 1. 








GALVANISED CORRUGATED SHEETS 


MERGURY BRAND. 


(BEST AND CHEAPEST.) 


Send us your enquiries. Thick gauges 
and all difficult Corrugations as used 
‘or— 


OOLLIERIES, CONSTRUCTIONAL ENGINEERS, 


a Speciality, Also Galvanised Ridges, 
Louvre Blades, Rivetted Galvanised 
Pipes for Colliery Ventilator Sharts, 


&c., &c. 
RAMSHAY« MARSHALL, L* 


@IRMINOH AM, 119" 





Woe oe oo oo o ip 
- MILO STEEL IN STOCK & 


AN GLES 
~BULB ANGLES * 


ROUNDS ‘SO 


Bouts PLAIN & CHEQUERED [ 


Lj CHANNELS 


THOS vei C0. si 
LIVERPOOL 
o| jo! ol io) jo ee 





UMEC 


TO SCIENTIFIC INSTRUMENT MAKERS, 

SHIPBUILDERS, & ELECTRICAL, RAILWAY, 

TELEGRAPHIC, TELEPHONE, MOTOR and 
GENERAL ENGINEERS. 





By our Chemical Engraving and 
Dividing Process we produce 
The UMEC INSTRUCTION and DIAGRAM 
PLATES, SCIENTIFIC INSTRUMENT D 
and SCALES, NAVAL and MILITARY 
PROTRACTORS and CALCULATORS on 


7195 


IVORINE, CELLULOID, EBONITE & METALS. | ' 





Name Plates also Chemically 
Engraved on Metals, Ivorine, Etc. 


UNITED METAL ENGRAVING GO., LD 


Contractors te the Admiralty and War Office, 


40, HIGH BRIDGE. NEWOASTLE-ON-TYNE. 
‘Pel 1860 Contre Telegrams: Impression, Neweastio-on-Tyne 








MANUFACTURERS OF 


BOILER TUBES 


LAP-WELDED CHARCOAL IRON. 


Annual Capacity 18,000 Tons. 
Address — 
Export Department, 
PARKESBURC IRON CO.. 


17, BATTERY PLACE, 
NEW YORK. 
or 
R. S. COTTRELL, 
3, Leadea Wall Buildings, 
LONDON, Eagiaad. 
Onmup Apvane—STAPBLY, NEW YORK. 
Catalogue Expert No. 2-A mailed on application 
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J Standardise your Products and make Interchangeable. 





FULFORD'S GAUGES WILL KEEP YOU RIGHT ON SIZE. 





Manufacturer 


to the Government and Controlled 


Establishments of most difficult gauges to fine limits. 





W. H. FULFORD, Cause 


PENN STREET, 


TRADE MARK, W.H.F. 


BELMONT ROW, 


Manufacturer, 
BIRMINGHAM. 




















| 























2 E FORGE CO} MPANY. i 


i7| 








BEYER BAROMETRIC CONDENSER 
Capacity 40,000 Ibs. of steam per hour. 


a 
TAND 


ALDY.S0M 








WILL GIVE YOU :— 


Better Vacuum—Greater Stability. 
High Efficiency with varying load. 
Utmost Safety—Impossible to flood prime 





Extreme Flexibility— Auxiliaries are operated 


independent of each other. 


Low Upkeep Cost—No Tubes requiring removal 


or cleaning. 


Continuous Service—Dirty, acid or gritty water 
can be used without necessitating cleaning 


or repair. 


Extreme Reliability under all service conditions. 


INGERSOLL-RAND « 


165, Queen Victoria Street, LONDON, E.c. ™ 


ws BEYER BAROMETRIC 
- STEAM CONDENSER 


Specialities. 





BUILT 
CRANKSHAFTS 
FINISHED 
COMPLETE. 


TUNNEL 
SHAFTINC 
TURNED 
AND FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 
























mover. 








Ino, 1) 
USA) 
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FINISH, © ACCURACY. 


RELIABILITY, 


QUALITY, | UNIFORMITY, 











— 7 7 BRIGHT 
COLD ROLLED DRAWN 
STRIPS. BARS. 


Manufactured only by 


ARTHUR LEE & SONS, LIMITED, 
SHEFFIELD: 2 























GAUCE GLASS PROTECTORS. 






MAKERS OF THE NEW CAUCE 


[tT 4 
Ss. Ex. PP.” 
FOR SPECIAL HIGH-PRESSURE BOILERS: 


STEAM GAUGES 


PRESSURE and INDICATING 
GAUGES of all Descriptions. S264 


JOSEPH TOMEY & SONS, LTD., ASTON, BIRMINCHAM. 


























MANUFACTURERS OF 


“LOCOMOTIVE & CAR 


SPRINGS 


Te Continental Specifications 





Address— 


Export Department, 
PITTSBURG SPRING & STEEL CO., 


17, BATTERY PLACE, 
NEW YORK. 








London Office and Warehouse: 5, Exchange Parade, Southwark St., London, S.E. 




















esa CLIFTON & WADDELL 


METAL SAWING SPECIALISTS, 


HIGH-SPEED 


Machine Tool Makers. 


Table. 








JOHNSTONE, near GLASGOW. 
BAND SAWS CIRCULAR SAWS 
HOT SAWS DISC SAWS - 


BEST AND MOST 
UP-TO-DATE DESIGNS. 


Over 1000 Machines in use. 6038 








ow 


RS. COTTRELL, “ 
3, Leadon Wall Buildings, 
LONDON, Eaglead. 
Gable Address STAPELY, KEW YORE 


OXY-ACETYLENE 
WELDING C0,L 


9, FINNIESTON STREET, 
GLASGOW. 


TELEGRAMS:  FINIS."’ TELEPHONE: CENTRAL 1987. 








CONTRACTORS TO ADMIRALTY & WAR OFFIOE. 


CAST IRON REPAIRS 


UP TO 33 TONS, 


also STEEL, WROUGHT IRON, 
ALUMINIUM, BRONZE, &c. 


Airc-aft Metal Fittings Pressed and 
Welded —Oxy-Acetylene and Electric Process. 








C.A. HARVEY CO. 


OWNWDON), LTD 


ue ERFORATORS. | 


eis Ene bet tr ied 
Greenwich Metal Works, 





Mates Road, one cae 
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A. BEEBEE 


BOLTS, NUTS, SET PINS, STUDS, WASHERS. 
= 
Patines roots, FALLINGS HEATH, , WEDNESBURY. aor. 


SE temanedipasr y 
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UNIVERSAL & CUTTER 
GRINDING MACHINE. 


For ACCURATE GRINDING to size, 
Arbors, Spindles, Gudgeon Pins, Milling 
Cutters, Reamers and small tools generally. 


TAPER & INTERNAL GRINDING, 


Maximum distance between centres... coo 3 
Heigh tres. ooo ow 4 
Traverse of Cross Side ove 
Spindle Head rises or falls 
Length of Internal Grinding Bpinale from 
bearing .. a -- 44 ins, 
INDISPENSABLE to anti shop er tool room. 
The simplicity of design enables them aS be operated 
by eomparatively unskilled labour, and they can de 
the work of machines costing four times the price and 
requiring skilled labour to operate. 


PRICE MODERATE. bul 


MORTON & WEAVER, coventav: 
3 


Telephone 952. Telegrams—* Precision,” Coventry, 























uc 


PIPE 
LINES 


WATER, STEAM, OIL, AIR, GAS, HYDRAULIC. 


CONTRACTS COMPLETED THROUGHOUT UNITED KINGDOM. 


J. W. HOUSTON & CO., panrick cross, CLASCOW., 



















PROPELLERS 


EITHER SOLID OR. . 
WITH LOOSE BLADES, 


Any Size made at the 
Shortest Notice. 


HIGHEST 
EFFICIENCY. 


LOWEST 
CONSUMPTION. 


PRIEDENTHALS L” inosonce PRESTON. 


Michell Thrust Bearings 


The fact that these are 
being fitted into the largest 
liners is evidenee of their 
quality. They are alse 
used in turbines, pumps, 
vertical motors and other 
machines having strong 
axial thrust, as they 
develop far less frietion 
than ordinary thrust 
bearings, and lubricate 
perfeetly. List on request. 


Tmuzrmone 93 


BROOM & WADE LTD., union wrcomsr 














i 











v More Than Six Times Its Cost 


saved the first year on one 


“ELASTIC ROTARY” 


(Trade Mark) 


Blow Riveting Machine 


is the report of one manufacturer. 


Better investigate your riveting costs 
and see if you can’t save as much. ™ 


May we send you catalogue with full details ? 
be = mw | 
F. B. Shuster Co., New Haven, Cona., U.S.A. 


Formerly Joha Adt & Son. Established 1866 
Aliso Makers of Wire Straighteners and Cutters. 








vivsnvunenenuanegurnneueeenecaveveneneaagne 
AND 


SEAMLESS STEEL nwerre 
ELEVATOR BUCKETS. 


100,008 te 250.000 ALWAYS IN STOOE. vse Gravity Buekets, 
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# SEAMLESS Y 
STEEL TUBES 


You know that when you 
order Oriental Tubes, you will be 

sure of obtaining tubes of highest quality 

/ — reliable for all Engineering purposes. 
f/ For prompt delivery of Seamless Steel Tubes, or 

J Y any other kind of Steel Tubes — consult us, we can 

jg woe KEENEST PRICES and ensure satisfaction. 


ORIENTAL TUBE CO., Ltd, West Bromwich, Birmingham. ‘W 


"Phone: 45 and 166 West Bromwich. "Grams: Tubes, West Brom wich. 
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For Hardness Testing 
in shop and laboratory use the 


Standard Scleroscope 
Universally adopted; direct reading; 
inexpensive, and the only instrumeat 
that agrees with others of itsdind in 
all parts of the World, thus solving 
problems of ordering materials to 
specification. 


BOOKLET FREE. 


Heat Indication, 


by optical means is fast becoming the correct thing. The PYROSCOPE 
bas solved the problem, Perfect constancy, inexpensive, no 

weed. Built to stand rough and upon common-sense lines. Used 
by the Governments and best Firms. 


SHORE INSTRUMENT & MFG. CO., New York. 
Agents for Bngiand -—COATS MACHINE TOOL CO., Ltp., it 
Palace Chaasbers, Bridge St., London, S.W. Glasgow & Newcastle-on-Tyne. THE PYROSCOPE. 





Heated objects as seen 
through Pyrescepe. 
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A a eo a a 


fa 1S Ge , got owe -’ne 
Ee “KOLO kX 


POSITIVE 


LOCK WASHERS 


~~ PREVENT VIBRATION. 


The one and only perfect loeking device 
on the market. 


Avoid Imitations by specifying “ KOLOK.” 
MADE & SOLD IN 12 MONTHS—158,000,000. 


POSITIVE LOCK WASHER CoO., 


18-122, James Watt Street, GLASGOW. 71 

















DOING OUR BIT ‘xs, 
“DALTON SIX” ase 


HIS powerful little lathe is working night and day in hundreds 

of manufacturing plants, mak- 
ing the same pieces you are now 
turning on those large lathes you 
should be using for other jobs, that 
you may do your “BIT” in full 
measure. 


Manufactured by DALTON MANUFACTURING CORP’N, New York, U.S.A. 

















FOR SALE BY THA 
GEORGE H. ALEXANDER 


Coleshill Street, Birmingham, England 


Write for Descriptive Matter 








roR MACHINE CUT GEARING 


of Every Description and 


PETROL ENGINE 
CAMSHAFTS, 


CIVE US 
YOUR ENQUIRIES. 


T™ MOSS GEAR CO., 











7069 


TD., Thomas Street, 
ASTON, BIRMINGHAM. 











PHONE: , 
CENTRAL 3220 





THE “ HARRIS-ANDERSON” ELECTRICALLY 
AUGMENTED PROTECTIVE SYSTEM. 


WRITE FOR PARTICULARS TO 


THE HARRIS PATENT FEED WATER FILTER (1910) Lro., 


24 GRAINGER STREET WEST. 
NEWCASTLE-ON-TYNE. 


11s 











The All-British “STANDARD” IRON CEMENTS 
are giving the greatest satisfaction to many of the largest 
firms in this and other countries, as the number of 


repeat orders we have received testify. LISTS FREE. 


FRED. T. HILTON, 94, Hardman Street, Manchester. 
Telephone: 5354 CITY. 











ON ADMIRALTY AND WAR OFFICE LI6TS. 


PEGLER BROS. &.CO. (Glasgow), L?- 


54, BROWN STREET. 


Works: 


BRIDGETON SMELTING WORKS, FORDNEUK STREET, 


GLASGOW. 
_ BRASS & IRONFOUNDERS. 
i High-ctass Engine & Boiler Fittings. 


| METAL ALLOY MANUFACTURERS. 
All Classes of Non-Ferrous sca 


















Te.c.: “QUNMETAL.” ‘Prone: 3240 CENTRAL. 




















eek ETS 
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Brass Work 


USED BY 


MARINE ENGINEERS. 


PA 


WHITEFIELD 
BRASS WORKS, 





VICK DELIVERIES: 


AND KEEN COMPETITIVE PRICES FOR 


HOSPHOR BRONZE iNoots.:° 


CASTINGS. 


All Grades to meet any Specification 
including Admiralty and War Office. 


HIGH-CLASS STEAM FITTINGS and BOILER 

MOUNTINGS, ADMIRALTY GUN - METAL, 

MANGANESE BRONZE, ALUMINIUM CASTINGS 
and ANTI-FRICTION METALS. 


T. M.BIRKETT & SONS, “=i 


LIMITED, 4574 


Q 
P 























GOVAN. GLASGOW. .,..; 
S 
oe 


.) ww 
ayn 








Contractors to THE ADMIRALTY 
and War Office. 


HANLEY, Staffs. Tclephone—No. 284. 


elegrams—Birkett, Hanley. 














THOUSANDS OF 


PRESSED METAL PARTS 


iS OUR NORMAL DAILY OUTPUT. 


IS PART OF IT FOR YOU? 


IF NOT — SEND YOUR ENQUIRIES 
IMMEDIATELY. 6552 








THE MIDLAND PRESSWORK CoO., 


Specialists in all forms of Presswork in 
Brass, Copper, Aluminium and Steel. 


COVENTRY 





























Guillotine Type Shears. 
et ; This cut shows 

Cut bar stock rapidly machine for small 
and accurately. stock, 

Blades with round The larger machines 

and square notches are double geared, 

are supplied Can be motor driven 

to minimise ¢the if desired. 


Send for Bulletin //, 
showing our line of Tools, 


bruising of stock, 








Covington Machine Co. me 


J] 
Works: Coviagton. 12, Wall Street, New York, U.S.A. 














———— 


















A CHEAP YET MOST 
EFFICIENT INSULATOR 
AGAINST HEAT RADIATION 
KENYON’S = 
COMPOUNDED 
66 ys 
KISOL 


(Registered ) 


CEMENT 


Sample 1 owt. bag sent carriage paid for 10s. 6d. to any address. 
ASK FOR “HINT8” ON COVERING 
STEAM PIPES, BOILERS, &c. : : 
Post Fiee on Application. 


WM. KENYON & SONS, Lro, oUKINFIELD, near MANCHESTER, 





m1 























DEPT. E. 


GUEST & CHRIMES, Ltd. 


(On Admiralty, War Office, and Crown Agents’ Lists), 
Telegrams: “Guest, Rotherham.” Roth erham. Established 1840. 


Telephone 205. 
GUEST & CHRIMBES’ 
Original Manufacturers of TURBINE WATER METERS. 


Chrimes’ High Pressure Loose Valve 275,000 Supplied. 
Screw-down Cocks. # in. to 18 in. sizes. 
GUEST & CHRIMES’ 
TURBINE WATER METERS. 
~ QUEST & CHRIMES’ 
- IMPROVED SLUICE VALVES 
for Water, Steam, Sewage and Gas. 


ALSO MANUFACTURERS OF 
RESERVOIR VALVES and FITTINGS. 
FIRE_EXTINGUISHING APPARATUS. 

ERAL PLUMBERS’ 





: _ LONDON OFFICE: 
THOMAS BEGGS .& SON, 132, Southwark Street, S.E 











WRITE FOR CATALOGUE— 


1918 Improved Models. 


ALMOND 


Universal Geared 


i SCROLL CHUCKS, 
_ DRILL CHU 


- and 


MICROMETERS, 
ETC. 


7012 


Sa - 
- o* -* 





WALTER P.NOTCUTT, Ltd. 
8 White Street, Moorfields, London, E.C. ? { 


UNIVERSAL GEARED SCROLL CHUCK 


Common Jaws, Fie:.t. 
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TI nm hs 
ARMSTRONG | pp ciricet Gp anne : 
= Cc ON ip | Ly i =} 
COMBINATION KITS. = IMPROVED = 
Made up of Tools of Armstrong = = : 
One of these will suit your needs ! = 508 Diesel Drive through Clutch. Help the Coal Controller—save = : 
= every possible unit of power by the = | 
r a or 7 - = so ’ igstallation of Heywood & Bridge's = : 
‘> Our CATALOGUE Ne. a liste g f Improved Patent Friction Clutches. = : 
each outfit, gi whees of A section of the works, a line of = 
weight of comp -_ on we yo even a single me gee = 
Catalogue when notin use, e a = 
_ —— ask A] —_ inte Instantly disc manected ai the = 
vee. main shafting, and the power’saved = 
that would « cha rwire be wasted. = 
MADE UP AS FOLLOWS— = 
One Genuine Armstrong Stock Illustrated Catalogue C42 post free. = 
and Dres } to 1 in. R. or L.; wit = 
One Model B Pre Currer ; ‘ . = 
Cus Suatiy Hinges! Pure Vans David Bridge 8 Co, Ltd., = 
¢ Stillson Prez WRencu. = 
All put up ins Hardwood Box. CASTLETON :: Manchester, = 
ee 6564 — 335, Queen VictoriaSt., BC, = 
THE ARMSTRO MFG. CO. Knowlton Street, NEW YORK Office: = 
NG s BRIDGEPORT, CONN. U:S.A.| "Ma, Canal Strost Tiriin mnnn s 



































GIANT GRIFFIN MILL. 


40-in. Die. 24in. Roll. 15,000 Ibs. Crushing Effeet. 
The most Up-to-Date Machine for Grinding :— 


BASIC SLAG, 
PHOSPHATE ROCKS, 
LIMESTONE, COAL, COKE, 
PORTLAND CEMENT, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR FINISHING PRODUCTS. 


THE MONK ENGINEERING CO., L™ 
Hick Street, COVENTRY. 


SPECIALISTS IN HICH-CLASS MACHINING 


FOR 


EXPERIMENTAL & PRODUCTION PURPOSES. 








SATISFACTION GUARANTEED. 12 





Full particulars on application to— 


BRADLEY PULVERIZER 60. — 


37, WALBROOK, LONDON, E.C. 4. '" ASSISTANCE,” COVENTRY 




















Tranter ’s imoroved Fead-water Detartarizer 


Boiler Disincrustants. 
Boiler and Pipe Coverings 


(Magnesia, Asbestos, Fossil Meal, &c.) 





SAND or DIE CAST. 


Highest Quality. Prompt Deliveries. 
Reasonable Prices. 


Lubricating Oils and Greases, 
Soluble Oil & Cutting Com- 
pounds. 





VOWLES BROS 


eee W. J. TRANTER’S BOILER APPLIANCE CO., 


West Bromwich. Tibbington Works, Princes End, TIPTON, Staffordshire, 6145 


Telephene—76 Tipton. BsTaBLIsHED 1890. Telegrams—* Titan, Tipton.” 





























BUCYRUS CO., 
South Milwaukse. 


DIPPER 
DREDGERS. 


Sal Lowest first cost 

4 easiest type to handle ; 
i] best for hard material; 
by far the most 








CAPSTAN 


economical for sub- 
| aqueous rock work, 


Also 
SUCTION DREDGERS. 
GOLD DREDGES. 
STEAM & ELECTRIC 
SHOVELS. 
DRAG LINE 
EXCAVATORS. 
} PILE DRIVERS. 





| 
2" WIRE FEED | 
| 
| 
| 
| 


os 4 3 - ‘ ; “ 
nog ENTERPRISE” ENGINEERING WORKS, 


GEORGE F. WEST & CO., 13, Victoria Street, Westminster, S.W. I. 
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Ea can Give YOU 
= High Speed End Mills, Millins Cutters 
Reamers « Twist Drills. 


toe. STEAD 66°! 


Steadfast “ 
x > SHEFFIELD. 


See ae aa 


00 Bulcx Dette Deliveries Of 


‘ee _— a no ne ons ose at 








F. WIGGINS & SONS. 


elephone : Avenue 2248. 


FORINSULATION, srair-srones, ac. 


Largest Stock in the World. Od 98% 
102, 103, & 104, Minories, LONDON. 


AC 





KELVIN 


PORTABLE 
INSTRUMENTS 


( 














D. °C. 


WRITE 
FOR 
PRICES. 


nV 





sat ene. 
ynamometer Pattern. 


KELVIN, BOTTOMLEY & BAIRD, Ltd.,-16-20, cambridge St., diaago 


LE WATTMRETE 


Telegraphic revetle “Maran,” GLaseow 











































¢ ri ar iid 


| i WM, i iW 
a hy ‘sill 





SSS Se 











WW. 
PATENTEES AND SOLE MANUFACTURERS 


Gl See sal 


STEAM CRANES, 
OVERHEAD ELECTRIC CRANES 




















clephone No.: 1266 DERBY. 


HENRY J. COLES Ld. ct, es Dery 


Telegrams: “COLES, DERBY.” 


Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORCINGS, SPRING STEEL. 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


04 181 
London Office: 90, CANNON STREET, E.C. 


ROBERT MIDDLETON & CO., 


SHEEPSOAR FOUNDRY, LEEDS. 


Tel. Add.: “‘HYDRAULIC,” LEEDS. Codes used: ABC, Sth Ed. Liebers. 








Tel. 214 





OVOID BRIQUETTE MACHINE. 
MODERN BRIQUETTE MACHINERY 
FOR COAL, CHARCOAL, COKE, AND ORES. 
VERTICAL & HORIZONTAL DOUBLE PRESSURE MACHINES. 





OVOID MACHINES. 


Catalogues and Illustrations free. 
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a,,, || WARMING ENGINEERING SHOPS. 
% CASTINGS ere 


In Iron, Malleable Iron, Steel, Brass, Gun Metal 
| PENNEY & CO. LTD., Eagacers & Founders, LINCOLN. 























Showing through the water a broad 
rich, red line thus rendering the level 
very distinct. A large stock always 
on hand. 


“Beacon”. 





‘Gauce GLasses 


————— 


GUII -BERT-MARTIN, 9, Edmund Place, 


Ry try Aldersgate, LONDON, E.C.  pxorornonn 1onpon. 


es tan” MARK 
ef = (Uf ed cam C8 I< b-$-4 28 


For high pressure and to withstand 










Are not affected by draughts or sea- 
spray. All glasses bear the Trade Mark 
and have fire-polished ends of a deep 
claret tint. 5984 





MUSGRAVE 


STOVE 


you get a stove wit a reputation 
of h: f-a-century behind it. Built 
for long life and continuous burning 
at the minimum cost in fuel. Let 
us quote for installing a number 
in your workshops for the 
approaching winter. Ask for 
Catalogue and references to users. 
«Neg Deliver ews of Oris f of Orders placed now, 





extreme variations of temperature. | 


pence 


7001 











ALEX. FINDLAY & €0.,Ltd., 


steel Rout and Bridge Batiers, §MOTHERWELL, N.B. 


Structural Engineers, ... . 


Contractors for ait the Main Buildings for the FRANCO-BRITISH EXHIBITION 
LO IN, 1908, covering a total area of square feet; also for 
the Grand tum, area 200,000 square feet. 

far Kinve of Sree. Sreuctures DesroneD ano ExXSOUTED. 
SPECIALITY —HYBRAULIC PRESSED STEEL TROUGH FLOORING FOR BRIDGES AND BUILDINGS 

Head Office . MOTHERWELL, N.B. 

London Office 9, VICTORIA STREET, S.W. 

TeLzenamea: FINDLAY MOTHBRWSLL. PARENBOUK, | LONDON. vcd 


‘ “HERCULES” Paraffin Marine Motors fir. 














FOR SHIPS’ LiF.BOATS S*LV/CE WORK, TENDERS, LICHIING SETS, &c 


Le 
B.H.P. 
Set. 














ON ADMIRALTY AND WAR OFFICE LISTS. 


BRI"ISH MARINE MOTOR @ LAUNCH CO., LTD., 


GLASGOW. 


Telegra 
2008 STERN wisDOM, GLASGOW, 











When you equip your 
house and garden with 


THERMOMETERS 


it is most important 
that these should be 


Accurate and Reliable. 


Send a note of your requirements to 
any of these addresses, and we will 
offer you the best types we have in 
— stock. 














Nagase & ZAMBRA, 


5, Leadenhall St., £.C.3. 38, Holborn Viaduct, E.C.1. 122, Regent St.,W. 1. 





PUMPS For BOILER FEEDING 


OTHER IMPORTANT DUTIES. 
THOS. SHORE & SONS, L*é.. 


ETRURIA, 
STOKE-ON-TRENT. “™ 














RELIEF VALVES 











- gar Our New City Branch is at 5, Leadenhall Street, E.C. 3, 

















& POP SAFETY 
» VALVES. 


FOR COMPRESSED AIR, 
STEAM OR WATER. 


IN SIZES FROM $” To 3.” 









For 5 to 200 Ibs. PRESSURE. 


These valves are designed on the most modern priccinion, 
and are reliable, ew sensitive and easily adjusted, 
open and close tly with a minimum of margin, and 
will not stick. T son gsare be = ar red to avoid corrosion. 
They are suitable for use wit Feed Water 
Heaters, Speneuionrs, Hydraulic rome Hot Water 
Boilers, Engines, Reducing Vaives, &c. They are oduced 
in large quantities and prompt deliveries can given. 


BRITISH STEAM SPECIALTIES, [° DETee over 








6911 












ENGINFERINE. 
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| Lal biaal oh? 
BAYLISS. ry 
BARS, 
JONES ROUNDS, 
AnD SQUARES, 
BAYLISS, LT FLATS, 
Mfrs. et TEES, 
RAIL SCREWS, inoue’ 
ORIGHT SECTIONS. 
BOLTS & NUTS, adasness.. td free. 
RAILWAY & TRAMWAY 
FASTENINGS, &c. CHILLED & 
-— GRAIN 
IRON 
ROLLS, 
FENCING, 
PLAIN & ORNATE «ff CASTINGS 
RAILINGS, up to 
GATES, &c., &c. 20 Tons. 
al ae 4240 
Catalogues free. Enquiries invited. 
WOLVERHAMPTON, *** {"° fonvon, EO. 4. 





"le 
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DAY Y BROS LL" 
SHEFFIELD. 


BOILERMAKERS. 
STEAM HAMMERS 


ARCH FRAME, OVERHUNG FRAME AND 
RIGBY TYPE FOR ALL CLASSES OF 
SMITHWORK and FORGING. 


ENGINEERS AND 


SPECIAL HEAVY FORGING HAMMERS, AND 

COGGING HAMMERS FOR HIGH-SPEED AND 
CARBON STEEL, 

WITH CAST STEEL STANDARDS 


AND 
ADJUSTABLE MULTIPLE 


VEE GUIDES. 
STEEL TILTING HAMMERS. 


STEAM STAMPING HAMMERS 
FOR DIE WORK. 


TYRE BECKING HAMMERS. 706 
‘ s 


sat SHINGLING HAMMERS. 
3 TONS FORGE W MMER, 


HIGH-SPEED FORGING PRESSES | 


ROLLING MILLS AND STEEL WORKS MACHINERY. 








Pulverized Coal Equipment 


_— G some of the plants using our Pulverized Coal Equipment 
for heating Industrial Furnaces and Steam Boilers are 


the following :— AMERICAN IRON & STEEL CO. 
earth, Puddling and Heating Furnaces. 
AMERICAN LOCOMOTIVE WORKS, 
Boilers. 


ye ns od SMELT. & REFINING CO. 


urnaces. 
— by a & WIRE CO. 
earth Furnaces. 
AMERICAN STEEL & WIRE CO, 
eating Furnaces. 

ATCHISON, TOPEKA & SANTA FE R. R. 

Locomotives. 
ATLANTIC STEEL COMPANY, 

Open Hearth Furnaces. 


ASH GROVE, LIME & PORTLAND CEMENT CO, 
Steam ers. 

BETHLEHEM STEEL CO, 
Open H 


earth Furnaces. 


CHOCTAW PORTLAND CEMENT CO. 
Steam Boilers. 


INLAND STEEL CO., Heating Furnaces. 


LACKAWANNA STEEL CO, Calcining and also 
Flue Dust Nodulizing Kilns 


MK. & T. RAILROAD, Steam Boilers. 
MILWAUKEE ELECTRIC LIGHT & POWER CO, 


team 
NICHOLS COPPER COMPANY, Smelter. 
PACIFIC COAST COAL CO., Steam Boilers. 
PITTSBURG ALLE ASE IRON CO. 
4 COMPANY, 
ORGE 
cag and Forging Furnaces and Steam Boilers. 
ach ANS BOLT Sine NUT co., 


> Furnaces. 
, SPANISH. HLAMERICAN TR TRON co., 
Ore Roasting lodulizing 
“| STONE & WEBSTER CO., Steam Boilers. 
mt} UNION CARBIDE COMPANY, Lime Kilns. 
UNITED VERDE enxt. MINE CO os 


ve tory Furnaces an 








| 
| 











Practically all the Cement Plants in the United ag oid 
Canaca have installations of Fuller Mills. 

Some of the above plants are using Pulvenzed Coal containing 
from 10% to 17% of ash for heating their metallurgical furnaces. 

Ful'er Mills are to-day pulverizing over 25,000 tons of coal 
per day for heating various types of Furnaces. 

The satisfactory performance of our Pulverized Coal Equipmen: 
warrants your investigation. We manufacture Coal Crushers, Dryers, 
Fuller-Lehigh Pulverizer Mills, and Pulverized Coal Feeders. All 
this equipment is described in our Catalogue No. 71, — we 
will be pleased to send you. 


FULLER - LEHIGH COMPANY, 


Main Office and Works’ - FULLERTON, Pa., U. S.A. 


NEW YORK, N.Y., U.S.A., 50, Church Street. 
CHICAGO, ILL. U.8.A., McCormick 


BRANCH OFFICES : Building. 
KANSAS, U.S.A., First National Baak Building, 


IGRAPHITE 


is better and cheaper than 
RED or WHITE LEAD 
for JOINTING or PAINTING. 








Our many years experience is at 
your service if you will write us. 








i GRAPHITE PRODUCTS, L™. 


MANUFACTURERS, 
218/220, Queen's Road, Battersea, LONDON, S.W. 8. 


Telegrams: 
Lverroso, "Poors, Loxpox. 


MAXWELL & FAGE 


(Successors to BRUCE & STILL, Limited.) 


49, SEFTON STREET, LIVERPOOL. 
CONSTRUCTIONAL ENGINEERS and CONTRACTORS. 
FOR STEEL BUILDINCS BRIDCES CIRDERS AND ALL DESCRIPTIONS OF STRUCTURAL WORK. 


TIMBER BUILDINCS DESIGNED FOR USE AT HOME AND ABROAD. © 
London Representative: B. J. ALLISON, a.m.1.m.m., 53. New Broad St., B.C. Tel. 1137 L.W. 
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com fa eel O"COMBINATION 


By Apvaintment. 


WAYGOOD-OTIS LIFTS 





Waygood-Otis Ltd. (Estab. 1833), London, 8.E. 


ATR2 


Telephone 4000 Hop (Night and Day)- 








TURRET- LATHES 


BARKER.SPINK,LEASE & C2? 
ROSSE WORKS, SHIPLEY, YORKSHIRE. 

















, CLAYTONSCO. HUDDERSFIELD LIMITE 


Definite delivery dates can now be given. 


LONDON OFFICE: 


BIRKENHEAD — The 
Works, Duke Street. 
GLASG OW—The heaped Motor Co., Ltd., 


60, Buchanan Stree! 
NEWCASTLE- ON. “TYNE —Sir W illiam 
Angus Sanderson & Co., Ltd., St. Thomas 


Birkenhead Motor 


Street 
LIVERPOOL —The West Coast Motor Cx 
Lid., Mulberry Street. 
KIDDERMINSTE R--The Castle Motor Co. 
Ltd., New Road. 





68, VICTORIA STREET, S.W.1. 


BURNLEY — John Knape & Sons, Ltd., 
The Motor Depot. 

STOKE-ON-TRENT—Hilton's Staffordshire 
Motor Garage, Station Road. 


BRISTOL — Harris & Hasell, Ltd., 147, 
Victoria Street. 

CARDIFF—Harris & Hasell, Ltd., Wharton 
Street. 


MANCHESTER — Mr. T. S. Butterworth, 
122, Nicholas Road, Chorlton-cum-Hardy. 























BLAIR, CAMPBELL & McLEAN, 


LIMITED, 
GOVAN, GLASGOW. 


ESTABLISHED 1838. 





Sugar-making, Refining, Distillery, 
Brewery & Chemical Plant. 
Wood Distillation Plants, 


with recovery of all By-products, including 
Acetone Formaldehyde, Ether, Oxalic Acid, &c. 


Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Silver. 


Rectifying Stills of Continuous and 
Discontinuous Type for: 


Acetone Acetic Acid Ammonia Aloohol 
Turpentine Carbolic Acid Wood Alcohol Wood Oils 
Pyridene Ether Naphtha Solvent Oils, &c. 





SPECIAL APPARATUS FOR 


Pure Benzol, Toluol, Xylol, Naphthals, Naphthalene, Carbolic Acid 
Crystals. Complete Installations for making 40 per cent. and 
pure Anthacene, Pyridene, Anilin and Alizarin Dyes, Salicylic 
Acid, Aqua Ammonia, Acid Tar Regenerating Plant, &c, 





SOLE MAKERS OF 


“MULTIPLEX” FILM EVAPORATORS. 
“Imperial” Patent Drying Machines. ,., 


SPECIAL PLANT: Autoclaves, Vacuum Pans and Dryers, 
Rendering Plant, Condensers, Caustic Soda Solidifiers, 
Gas and Vapour Serubbers, Extraction Apparatus, &«. 








| 





einem 
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EERING, 
SPECIALISTS IN HYDRAULIC STAMPINGS 








oi 


“BLAKEBOROUGH” 
VALVES. 








Three For 
Complete Different 
Ranges of Working 
Patterns Pressures. 





J. BLAKEBOROUGH & SONS L™ 


BRIGHOUSE, 
YORKS. 


; 


-, 





CHARLES M-NEI LTD., AND FORGINGS. 


Kinning Park lronworks & Hydraulic Forge. GLASGOW. 





.WELDLESS 
Stamped 8 teal Pls Pistons LOCOMOTIVE DOMES 
Codes : j ~~ 

6th Edition, 


ABO. 








PINE is now almost 


impossible to get. 
What Substitute are you using ? 
WE SUCCEST 


Cypress, Cedar w Native Hardwood, Aci" ists 





ALL in Stock. 
JAMES W. SOUTHERN & SON, Ltd., 




















y STORE STREET, MANCHESTER. 1023 
HAMMERED Tae Standard Piston Ring 
CAST IRON 





& Engineering Co., 


Premier Works, 
Dosa Road, 


PISTON RINCS 


(By the Davy-Robertson 








Process). SHEFFIELD. 
6895 
All sizes from in. 
‘oT3 in. Telephone 
fm eur Special Piston 
Ring Irea. Telegrams: 
Quick Delivery. Ocean, 
Lew Prices. 











) HAYWARO-TYLER«C°L 
PUMPS & PUMPING MAGHINERY. 





PUMPS 


SUITABLE 
FOR ALL 
PURPOSES. 





WRITE FOR 
| ¥ CATALOGUES. 
ELECTRICALLY DRIVEN HYDRAULIC PUMP. 
Capacity: 14,400 gallons per hour against a pressure 2 8 
of 760 lb. per square inch. . 


SIZES TO SUIT ALL REQUIREMENTS. 








HEAD OFFICE: Works ; LUTON, BEDS. 





THERMOMETERS 


RECORDING. 


0° to 1800° Fah. 





AL, FTP aps. 


CAPILLARY TUBING, 
Up to 50 yards from Source of Heat. 


ENGINEERING SUPPLIES, Ltp., 


SUFFOLK HOUSE, 5, Laurence Pountney Hill, E.C. 4. 








Telegrams: ** PROKLLS, LONDON.” 6784 Telephone: CITY 262. 


“NATIONAL” Fusible Plugs 


ARE THE BEST AND MOST 


Rellable LOW-WATER 
SAFEGUARD 


IN THE MARKET. 




















Sultable for All Oiasses of 
internally-Fired Boilers. 
Special Plugs for High Pressures. 


The NATIONAL BOILER 








99, Queen Victoria Street, LONDON, E.C.4. 








| Gorewed lim. 1d im. 1b im. and 2tm. Gas Thread on the Seating. iMustrated Price List Pree. 
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| 
oat O S a ( THE ORDER TO START ) 


CAUTION. 450 REWARD. DECEMBER 24th, 1914— 
HOSE Merryweather and Sons, Hereby HOSE 
aa 


ON all Colonial and Foreign Buyers of their “ Extra 
” a . “Merrysuper,” 


HOSE = cen me mame ss wel « HOSE 
brand appear 

















Bre 
the distinctive on 


i accept Hose 
HOSE see the full mark ierupen_ sect HOSE 
informa- person rrsing 
person 
HOSE wc. Tamerend Soot HOSE 
Greenwich, §.H. 10, and 68, Long Acre, London, W.O. 
VISITORS INVITED TO INSPECT HOSE IN COURSE OF MANUFACTURE. 


HOSE. 


Write for Pamphlet ‘‘ Hints on Hose,’’ No. 50°. 63, Long Acre, London, W.C. 











——— 


CAREY TRANSMISSION Pumps 




















ALI BRITISE. 





VARIABLE CAPACITY. 


HIGH PRESSURE—HIGH SPEED. ¥ BRA DFORD i 
ms COOLERS. 


222 GREAT DOVER STREET 


LONDON, 8.E. Tue DAVENPORT ENCINEERING CO., 
HEAD OFFICES :— - 
HARRIS STREET, BRADFORD. FINISHED 


TELEPHONES— 6137 TELEGRAMS — TO 
8550, 8561, 3552, 8553 Bradford. “ Humidity, Bradford.” D ATE 
. 


AND AT HULL, FLEETWOOD, LONDON, LIVERPOOL 
































HMS.DREADNOUS 
&SISTER SHIPS & 

R ae ny a TO THE NEW CUNARD 

AND USED BY nS — ae = WHITE STAR & OTHER) ie 
1S ADMIRALTIES. SN BSN LEADING LINERS.| oie 





mame i: THE METALLIC VALVE C° vcusiee 


5818 CENTRAL COLONIAL HOUSE .WATER STREET, VALVE" 
LIVERPOOL. 





6516 


3RAFTON & CO. 











CONTRACTORS TO H.M. GOVERNMENT, 
. CYCLOPS WORKS, 


anton wear. BEDFORD. 






TO 














Illustrated Descriptive Price List free on application 





ILVER MPDAL, Inventions Exhibition, London,1885. ’ LI MEDAL. Paris, 19¢ 
GRAND PRIX and G LD WE AL, Pranco-British Exhib:ti'm London, 198 
GRAND PRIX. Bera s Air-s Exhib tion, 1910. : S465 


wow 
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Western Side-Dump Tipping Wagons in Railroad Construction. 





Reconstruction Equipment. 


British Engineers and Contractors have an unusual 
opportunity for observing the operation of 








Western Tipping Wagons (side-dump) ; 


Western Contractors’ Dump Wagons 
(14-cu. yd. capacity, discharg'n3 load through the 
bottom without stopping the Team); and other 


Western Earth-Moving Labour-Saving Machinery. 


More than a thousand Western contractors’ dump 
wagons and hundreds of Western railway tipping 
wagons will be at work in France throughout the 
reconstruction period. 


You will find that the European ‘‘ Rocker-type ’’ 
Tipping Wagon is unequal to the great rebuilding 
task following the war. Its field of profitable operation 
is too limited. Compare it with the Western side- 
dump tipping wagon. Ask our British rep: esentatives, 
George F. West & Co., of London, where Western 
equipment conveniently can be found in operation. 
They will assist you in any investigation you may 
wish to make. 


Western tipping wagons are built in many sizes, from 
4-cu. yd. to 30-cu. yd. capacity ; the larger sizes being 
operated automatically by air pressure. They are 
characterized by wide discharge opening and steep 
dumping angle. For use in general excavation, mines, 
quarries, etc. 


ILLUSTRATED 
CATALOGUE SENT ON 
REQUEST. 








WESTERN WHEELED SCRAPER CO. 


UNDED IN 


Earth and Stone Moving Machinery, 
AURORA XII.LE.INWOIS, U.S.A. 


BRANCH OFFICBS.—Gxorcx F. Wrst & Co,, 13, Victoria 8t., Westminster, London, 8.W.1, England. 
g. D. Momemow & Oo., Ltd., 2574, George St., Sydney, N.S.W. Axpensons, Ltd., Ch cistenurch, 
New Zealand. Sovrms AmERtcaN Brance—Venetvuela 691, Buenos Aires, Argentina. ALLIED 
OonsrRvcrion MacHinery CorporaTioy—2, Rue des Italiens, Paris, France. ALLIED ConsTRUC- 
riow Macutrery Corporation—Fontanella, 21, pral, Barcelona, Spain. 6545 


Cable Address— Cotes used— 





THE 


TALBOT-STEAD 
Birchits, TUBE CO., LTD. watsat. 


BRIGHT DRAWN STEEL BARS 


Free cutting Automatie quality. 


Any size of Round, 
Hexagon and Square for urgent War Work. 


PROMPT DELIVERY. HIGHEST POSSIBLE QUALITY- 
To Admiralty, Air Board and Ministry tnspection. 


CHEMICAL AND PHYSI “AL LABORATORY 
CONTROL. 











Reconstruction 








NOW IS THE TIME 


to look over your plant and_ get 
your replace gears ordered 


BEFORE THE RUSH 
COMES. 


Your Enquiries and Orders for 


RAWHIDE and COMPRESSED 
~ PAPER PINIONS and 
MACHINE. CUT and MACHINE 
MOULDED GEARS of all 
descriptions will be esteemed by 


THE REAY GEARWORKS, L™: 
GATESHEAD-ON-TYNE. |: 





Western, Aurora, Iilinois. - Al, ABC (th and Sth Editions), Western Union. 











ALL 
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CIENTIFIC METHODS and 
modern equipment eaable us 

to produce this large tonnage of 
High Grade Alloy aaa Carbon Steel 
Billets, machined rounds every week. 


We specialise in the requiremeats 
ef Machine Tool Manufacturers 
and iavite their enquiries fer High 
aad Low Carbon aad all Alloyed 
Steels. 


7190 


W.GILBERTSON& COL 


PONTARDAWE, N® SWANSEA 


Estd. 1861. 




















COOLORICID 


IS THE ANTIDOTE FOR HOT BEARINGS. 
ALWAYS HAVE A SUPPLY AT HAND. 
. USED BY H.M. GOVERNMENT. 


Packed in 28, 56 and 112 lb. Kegs and 3} cwt. Barrels. 
Price 228. Gd. per ib., Packages Free, Carriage Paid. 


Se J STERN S, LTD. Finccuny square, ec 

















Reduce Your OIL BILL by using 





g 





BRITISH SOLUBLE OIL 


“KUTWELL’ 


(made in liquid or paste). 






“KUTWELL” perfectly 
with water in any proportion form- 
ing a milk like liquid, and once 
mixed will not separate. 


mixes 


Many oils THICKEN especially 
in cold weather, and separate out. 
“KUTWELL” will mix anyhow— 
even with ice—it is unaffected by 
the change in the weather. it’s always 
the same and can be stored anywhere. 


34 to 5% of “KUTWELL” makes an excellent 
Lubricating Solution for Turninc, Dritiinc, Borine 


and ScrREWING, on Automatic, Semi-automatic and 


— Plain Lathes. 





Manufacturers of 


SOLIDIFIED OIL, YELLOW GREASES, 


PETROLEUM JELLIES, WHITE OILS, 
as were previously imported from Hamburg and Antwerp. 


Under the Supervision of 


W. RUSSELL, 


(late of Price’s Patent Candle Co., Ltd.) 


By The Russell. Oil. Chemical Co., La. 


36, ADAM STREET, 














and Sat Wiad, statton,2. BIRMINGHAM. 
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HELPED WIN 


Nails!—Not Noise MY one war 


THe new and improved WIRE NAIL MACHINES 
which we offer the trade are smooth-running, toggle- 
joint machines, with balanced mechanical motions, and no 
rotating cams. They are practically noiseless in operation. 
Such machines give their users the advantages of :— 
High Speeds and Outputs. Wide range. 
Large Capacity. Small Floor Space. 
Distributed Stresses. Little Wear and Tear. 


Accessible Dies and Working Members. 


4 


Built in 5 sizes, handling 
wire from ‘047” to 3/3" 


F: 





E also offer the trade an improved 

NAIL DIE GRINDER, with 
Ww ordinary operators may grind dies 
with speed, accuracy and uniformity. 








ASK FOR BULLETINS 269, 350 & 351. 


SLEEPER & HARTLEY, Ioc., Worcester, Mass., U.S.A. 


“¥y> bmg REPRESENTATIVES : 
UNITED KINGDOM—F. A. 63, Queen Victoria Street, LONDON, E.C. 4 
FRANCE, BELGIUM and Swit ZERCAND “ea r eocwr 12, Rue du Delta, PARIS. 
TALY—H. Coe & Clerici, MIL. 
AUSTRALIA—Eawin Wood Pty. Ltd., MELBOURNE. (9% 4 























BS @ 
euponeee ena N 
ae 


JOHN BULL’ 





PNEUMATIC TOOLS 


. bs 
SERRE E EBS RER ERS HR SERRE eeees 
w 








PNEUMATIC RIVETERS, CHIPPERS, ETC. 


hg PNEUMATIC 


HOWA ENGINEERING CO.LTD. 


sicoi00+ HASTBOURNE. 





RAR TLEY = SUREN L. 


HALIFAX. ENC. 
ESTABLISHED 1867 


LONOON OFFICE 61 GT PORTLAND ST. W.I. 











CONTRACTORS TO THE 





ADMIRALTY, WAR OFFICE , COLONIAL OFFICE,-ETC 














6771 


—— 
onenensneatniemieiaal 








EVERITT & C® 


40, GHAPEL STREET, 


TEL. :— PERSISTENT.” LIVE RPOOL. 


ALLOYS « METALS 











IMMEDIATE DELIVERY 
FROM STOCK 


FERRO-SILICON 


CONTAINING 45/50’. SILICON 


HIGH GRADE 


| FERRO-CHROME 


CONTAINING 70/737. CHROMIUM 
4/67, CARBON 
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Drawing Office Equipment. 











Un 


| 
j 





it) 
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BRITISH 


R.C. TRACING CLOTHS 


ARE MADE IN FIVE QUALITIES TO SUIT ALL USERS. 








WAI A 


WMI ATT A TT 






| 
i 


i TNA 


SMALL SAMPLE ROLLS FREE ON APPLICATION. 


F 
| 





No. 1. DRAWING INSTRUMENTS. No. 5. SURVEYING INSTRUMENTS. 
No. 2. SLIDE RULES, SCALES, &. No.6. ELECTRIC COPIERS, &e. 





=. - eae" 
CUR wie 
4 a Poi ePID, > 






































= 

= 

| 

No. 8. INKS, COLOURS, PENCILS, &e. No.7, DRAWING & TRACING PAPERS. | |1]| = z 
No. 4. DRAWING OFFICE FURNITURE No. 8. PHOTO PRINTING. = in ee irre Sh = 
CATALOGUE ON APPLICATION. = . e OR = 

= Use “ Bri-Ten-EM” when = 

PHOTO PRINTING col || |= eS Sere = 

BY ALL PROCESSES. = ELIMINATE SAND-BLASTING. = 

DRAWINGS AND TRAGINGS REDUCED BY SPECIAL PROCESS FOR FILING, = “p Tod i = m9? 2 
= 7196 = 

B. J. HALL & CO. Ltd.. |l|_ ™ BROOKE TooL MAN‘: Co, LTD., = 
CHA TH USE, CREAT P ST WESTMINSTER 3. — BIRNINOHIAM. = 
ae nthe dare ih RE _—— Se 




















BAMPBELL a CALDERWOOD assum 


5’ PAISLEY, SCOTLAND. 
ALL TYPES SCREW ENGINES SIDE CONTRACT for Vessels Compl ie a: 
ALL TYPE W ENGI ID 
AND STERN WHEEL PADDLE | RA or a plete Sh e e West Bromwich 


ENGINES DESIGNED FOR | Telephone 291 WB. 
EMNTCST DRAFT AND speep. | °F for Shipment in Pieces or in P 

















SMALLEST SIZE ENGINES UP 


Telegraphic Address— 
“Soho,” Paisley. 


nee He DRIVEN | aa . 
nu GONDENSING PLANT. hain. OPrgings 
DEPENDENT Stans | CATALOGUES ON APPLICATION. 





Weld/ess —. 


cy RS Spindles. Be 
ee Lo 
3 Se Gear Blanks. ae, 


CN 
ve Shafts. ac 


Die-finished Work. 


Con be supblied in the rough, 
rough machined or finish machined. 


Electro-Mechanical Brake Colitd. 


EMs West Bromwich Staff 
Established 1908. 


Scotland. A.F. Stevenson. 50,Wellington St: Glasgow. 
[, eerenres U.GGilbert Lodge 109, Pitt St Sydney. at 
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Ashmore, Benson, Pease & Co., 


LIMITED, 


STOCKTON-ON-TEES. 





Makers and Erectors of 


BLAST FURNACE PLANT, 


GAS CLEANING PLANTS, 
STEEL FURNACES, PRODUCERS, ac. 
COAL, COKE & ORE BUNKERS. 


Cast Iron and Steel Work 
for Coke Ovens and Chemical Plants. 


GAS WORKS PLANT OF EVERY DESCRIPTION. 
CASTINGS UP TO 20 TONS. 


SOLE MAKERS OF 


Forter’s Patent Reversing Valves 


For Steel, Glass and other Furnaces. 

















BELDAM'S 


et PAT DN T-— 


V. PILOT 





PACKING 


STEAM, WATER or AMMONIA. 


Sole Patentees and Manufacturers :— 


THE BELDAM PACKING & RUBBER 00., ( 


Sot. Ho. divenne Sane, 29. Gracechurch St., LONDON, E.C. 3. 








ae 
+ 











Grabs for Loading and Discharging 
IRON ORE, LIMESTONE, SLAG, etc. 




















PRIESTMAN BRO .., LTD. 


ma 





DROP 


YOUR NONSENSE 


and don't hesitate when you are 
wanting Drop Forgings that will 
satisfy you in every respect, 
to send your enquiries to 


THE SMETHWICK STAMPING 6O., 


( Proprietors—Valor Ce., Ltd.) 
BRIDGE STREET, SMETHWICK, 
whose speciality is first-class 
work and materials. They use 
high-grade Allloy Steels, and can 
heat treat them to their bemg used 
to the best advantage. They are 
at your service with up-to-date 
plant and experience for the 
production of the best Drop 


FORGINGS 
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SCRACGING 
SPRINGS 


Without Steam. 





Ask patentees for photos 


and particulars 





SAML. DENISON & SON, L™ 
FAR HUNSLET, mm 


Near LEEDS 


London Office: 22, Victoria Street, Westminster, S.W. 1. 














Dn cena 





On ADMIRALTY, War OrFice AND Inpia OrFiog Lists. 


The Metallurgical Co. Ltd 


82, VICTORIA STREET, 
Westminster, London, $.W. 


Works: 
Walker Gate, Newcastle-on-Tyne 








MAKERS OF 
HIGH-CLASS ALLOYS wm INGOTS 
To GOVERNMENT, RAILWAY, or 

ANY OTHER SPECIFICATION. 





e551 Sith Gentrel Nonesstlo-<fyns. 


CUNMETAL & PHOSPHOR BRONZE INGOTS 


Guaranteed to Admiralty. and War Office Specifications, or any 


other specified mixture. 


MANCANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
qua ity, testing 40 tons Tensile, 20 tons Yield and 20-24% Elongation. 


SPECIAL BRASS INGOTS 


A. B.C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS, 


Babbitt and White Metal Ingots of every description, 


ORDINARY YELLOW BRASS auo GUN METAL wears 


for Commercial Work. 








VERTICAL HIGH SPEED ENCLOSED 


STEAM ENGINES 


For SHIP LIGHTING and 
INDUSTRIAL WORKS of all kinds. 





SIMPLE. “- COMPOUND. 





Suitable for Direct Coupling to Dynamos, Fans, Pumps, etc. 
SILENT§ RUNNING and ECONOMICAL, 
Also VERTICAL GAS and OIL ENGINES. 


E. S. HINDLEY & SONS. 
II, QUEEN VICTORIA STREET, E.C. 4. 


Works: Telephone : City 9804, 
BOURTON. & DORSET. Telegrams : “ Steamport, Cannoa.” 
































BEST SELECTED COPPER INCOTS, “M.C.L.” BRAND. 
% J 








Sa 


H. & Ww. 
Trace Mann. 


HIGH-CLASS 
MACHINE CUT 


SPUR-GEARED 


LIFTING BLOCKS 


The mechanical efficiency of these blocks 
is very high, and every care is exercised 
to produce a first-class a — ce. Tested 
to 50 per cent. overlo 


HOLT & 
WILLETTS 





LION WORKS — 

GRADLEY HEATH 
WRITE 
ILLUSTRATED 
DESCRIPTIVE 
CATALOGUES 



























































































equal for grinaing tools, dies, gauges, reamers, milling cutters, ete. 
alened with a universal motor which operates equally well on direct of 
current. Can be attached to any ordinary electric light socket. 
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I 
: | : 
JEAN COTE-REBE 1 : 
PARIS, 79, Rue Lafayette | = z 
Codes : Telegrams : “ COTEREBE - PARIS” | = = 
A.B. C. 5th Edition TRUDAINE 62-00 | = = 
tie | Meee SE : : 
Liebers — 64-03 = = 
LYON - BORDEAUX - LILLE = 2 
BRANCHES { ROUEN - ALGER - TUNIS 2 = 
BRUXELLES - MULHOUSE = = 
a8 : = 
uence gi abides SEBASTIAN — 
= “= = 
Gas, Oil, Petrol engines, = = 
Gas producers. = LATHES = 
Steam engines, Steam turbines, Boilers, = are buiit in either Geared Head, = 
~ sae eadliaey Electrical installations, = Quick Change or Plain Cone Head = 
achine lools. = i : = 
Textile Machinery and Accessories. = > me : =. relent ~a 3 
Colliery Plant and Mining Machinery. = etric Thread-Cutting also = 
Railway Plant, = furnished. 10-13-14-15in. swing. = 
Brick and tile Machinery. | = Smee = 
Agricultural Machinery and Implements. = ttre te Ate ~aae — = 
| = s = 
oe uw || 2 The Sebastian Lathe Co., = 
| = 162, Culvert Street, Cincinnati, Ohio, U.S.A. = 
| = SELSON ENGINEERING CO., Agents for England, France and Italy. = 
| MMMM CUT 
0000000000004 ) 10000004 z mm LL my 
3||| Correct Surface Speed | 
‘THE DUMORE is the only portable grinder which rans | & 
at a speed high enough to give emery wheels the cor- |2 
rect cutting speed for internal grinding. = 
& The motor spindle makes 10,000 revolutions per minute and the internal = 
attachment runs at 30,000 R. P. M. This assures a cutting speed which | = ? 
allowsthe wheels to clear themselves—and accurate work without taper. = 
Portable |= 
Grinder |= 





= | 


ATLA LLL 


} 
opr | ener 
t Be sure to learn more 
about the DUMORE 
| Grinder. Write for fall 
‘ ‘Ee 


particulars today and 
for free Catalogue. 





SLL 








= 
= 
SOLID DROP 
FORGED STEEL : 
SPANNERS TURNBUCKLES. STANCHIONS. = == 
Double or Bingte Ended. With or Without Stub Ends. Bright and Black. co : 


All leading sizes supplied from Stock. 


ARMSTRONG, STEVENS 2SON ey et 


DISTRIBUTORS: 
WuiTTaLt Street, BIRMINGHAM. gy eg ee a ay 
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THOS. PIGGOTT & CO., LD. 


CAN DELIVER QUICKLY 


IRON 
CASTING 


General Engineering Use 
WEIGHING 


9 CWI. To 2 TONS. 


Send your Enquiries to: 4458 
ATLAS WORKS, SPRING HILL 


BIRMINGHAM. 





























wat 1 BOILERS 


Vertical 
Cross-lube Boilers 


FOR 





INDIA, AUSTRALIA, AND 
SoutH AFRICAN MARKETS. 








MARINE 
BOILERS 


Not exceeding 7 ft. 6 in. dia, 
Any Inspection and Testa, 


Loco-Type BOILERS 
Multitubular ,, 
Colonial ss 


Tel 
** BorLers, ipccutatiewen.” 


Telephone— 
61, LouGHEBOROUVGR. 


Code— 
ABC, 5th Editien. 














— =a 


ea ee 


WALTER W. GOLTMAN & CO., LTD.. 





bat Ses we ae 








Central Boller Works, LOUGHBOROUGH. .,.,.. 











“CAMEL HAIR" 


(RECISTERED TRADE MARK) 


BELTING 


UPWARDS OF 75,000,000 FEET 
SUPPLIED TO WORLD WIDE USERS. 





WEAVING MILL MAIN DRIVE. 














HAS AN UNBLEMISHED REPUTATION 

OF NEARLY 45 YEARS AS A MAIN 

DRIVING BELT, AND IS THE MOST 

SUCCESSFUL AND RELIABLE BELT 
IN THE WORLD. 








Sole Makers: 


FREDDAWAY «C0, 


PENDLETON, 
MANCHESTER. 


LONDON : 
50-51, LIME STREET, E.C. 5744 














PLATE & 


SHEET METAL 
PRESSINGS & 
STAMPINGS 


ENGINEERING. 











AEROPLANE 
PARTS 


HEAVY AND LIGHT 
STEEL STAMPINGS 


HYDRAULIC 
STEEL PRESSINGS 


STEEL 


FILING CABINETS 


PRESSED STEEL 


FOUNDRY LADLES |. 


STEEL STORAGE BINS 


SANKEY 
STEEL MOTOR WHEELS 


SPECIAL STEEL SHEETS 


For Engineering, Electrical 
and Hardware Trades. 


(HYDRAULICALLY FLATTENED), 





ANKEY Pilate and Shect Metal Pressings 
and Stampings are made any size or weight, 
rough or machined, single piece or combin- 

ation pressed and welded by Oxy-acetylene and 
other processes. Our equipment includes 750 
toa Hydraulic and other Presses and Stamps. 





SIND DETAILS OF YOUR REQUIREMENTS 
AND WS) WILL QVOTE YoU. 


Joseph Sankey & Sons, Ltd., 








AIR COMPRESSORS 
BLOWING ENGINES 


ALL TYPES SIZES ano PRESSURES 
RECONSTRUCTION OF EXISTING PLANTS A SPECIALITY 























Registered Office: 
BILSTON. 
"Phone: Bilston 11§ (5 lines). 
WORKS ;: 
Bilston: | Ettingshall:;| Wellington 
4S | sew seme | i 
Benhfeld Werks, | "Werke Werks. 





























ACETYLENE WELDING EQUIPMENT. 


GAS, CYLINDERS & FITTINGS, 
GENERATORS, BLOWPIPES, 


FLUXES, 


REGULATORS, PURIFIERS, &o. 


AGETYLENE EQUIPMENT C° [°- 


268, South Lambeth Road, London, &.W.8 [® 
Telephone: Brixton 2171, Telegrams; “‘ Bndazzle,” 
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| | Why not give a ‘Swan’? 


i iu 
ie Fey things are so useful in business 
We and private life as the “Swan” Pen. 
Whenever and wherever there is a call for 
writing it is conveniently at hand and 
instantly serviceable. It. is the best 
fountain pen, because it has no compli- 
cated mechanism, and cann‘t go wrong 
except by accident or gross misuse. 
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Go to the shops where “ Swan” Pens are shown 
in the. windows, and insist on a “ Swan,” ~“ 
the only fountain pen sold at pre war prices. 


dlustrated Catalogue Post Free, 






SS 
SS 


SQ 
MAY 






AT PRE-WAR 
PRICES FROM 10/6. 


OF STATIONERS 
AND JEWELLERS. 


MABIE TODD & CO., Lid. London, Manchester, Paris Zurich, Sydney, Toronto, etc. 





ILD 
Compression 


—S 


RUSTON Hish 


Solid-Injection OIL ENGINE 


for working on crude and residual oils, 
iS LAMPLESS, 

HAS NO.WATER INJECTION, 
and has the maximum of aecessibility to all parts. 
We are the pioneers larges 
Solid I siebtion Oil Bacines tnd ee <a ase 

type we have obtained 
A FUEL CONSUMPTION OF “4 Ibs, per B.HP. hour 


“the economy of the Diesel without the complication of its 
air compressor.” 


6910 


!a sizes from 15 to 600 B. HP. Single and Malti-cylinders 


RUSTON & HORNSBY, L7.. 
Grantham. LINCOLN. q 


Stockport 
Write on business paper, mentioning “ Buqurcenine,” for Cirenlar Ne. 3606. 








Ce 













COAL SAVING 


BY SCIENTIFIC METHODS IN 
wf THE BOILERHOUSE. gg 











“OUR BUSINESS.” 








E ARE TECHNICAL CHEMISTS AND ENGINEERS WHO 
SPECIALISE IN COAL SAVING BY MODERN _ SCIENTIFIC 
METHODS OF STEAM GENERATION. 





THIS BUSINESS 1S A VERY SPECIALISED ONE COMPRISING A 
COMBINATION OF TECHNICAL CHEMISTRY AND ENGINEERING 
QUITE OUTSIDE ORDINARY PRACTICE, AND OUR 10 YEARS 
CONTINUOUS EXPERIENCE COMPRISES HUNDREDS OF STEAM 
BOILER-PLANTS IN ALMOST EVERY INDUSTRY. 


OUR METHOD IS FIRST OF ALL TO UNDERTAKE A COMPLETE 
SCIENTIFIC INVESTIGATION OF THE WORKING OF THE PLANT. 
AND THEN TO DESIGN AND CARRY .QUT A. SCHEME OF 
REORGANISATION ON MODERN LINES. 

















WE HAVE OUR, OWN STAFF OF TRAINED ENGINEERS LABORA- 
TORIES AND TESTING STATION, AND A COMPLETE EQUIPMENT 
OF TESTING INSTRUMENTS, AND WE ARE NOT INTERESTED IN 
THE SALE OF ANY PLANT, MACHINERY OR APPLIANCES, OR 
IN ANY OTHER FIRM, 





















THE SAVING WE CAN EFFECT IS 15 TO 2% PER. CENT, IN 
AVERAGE CASES. THE BOILER-PLANTS OF THIS COUNTRY ARE 
WORKING ON ABOUT 60 PER CENT. EFFICIENCY ONLY, AND IT 
Is POSSIBLE TO RUN ON 7 TO & PER CENT. EFFICIENCY 
REPRESENTING UNDER AVERAGE CONDITIONS 2 PER CENT. 
SAVING. 





IN ANY CASE WE ARE SO SURE OF EFFECTING A SUBSTANTIAL 
SAVING THAT WE ARE PREPARED TO .CARRY OUT THE 
ENTIRE WORK ON THE. PRINCIPLE OF PAYMENT BY RESULTS, 














We should be glad to explain our 
proposition personally or by letter, and 
are_prepared to visit your works free of 
charge and give you our opinion of the 
working of your boiler-plant. 


Brotwulie & Greew, Wy, 


TECHNICAL CHEMISTS & ENGINEERS. 
SPECIALISTS IN FUEL ECONOMY. 


2.AUSTIN PRIARS, LONDON, B.C. 2. 








TELEPHONE... 6292 Lonoow Warr. 
MANCHESTER 30 Cross Stareer. 
Grascow 94 Hope Sreeer. 





LABORATORIES ANDO TESTING STATION 
CHURCH STREET, CHEETHAM, MANCHESTER 
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Telegraphic Address: BRAKE, MANCHESTER. aQ o,oO oO oO ‘Tetephene: CENTRAL Ne. 6m 
GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, L®: MANCHESTER. 


London : 110, Cannon St., E.C. Glasgow : W. Lester & Son, 11, West Regent St. Neweastle-on Tyne: Tangyes, Ld. Paris : W. Strapp, 15, Ruede Madrid. 




















ROUGH OR 
MACHINED. 





IRON CASTING 


LARGE OR SMALL—UP TO 10 TONS. 
GOOD FACILITIES FOR REPETITION CASTINGS. 


QUICK DELIVERY. 


' ON ADMIRALTY AND WAR OFFICE LISTS. 


HAM, BAKER & CO., Ltp. 


ENGINEERS, IRON AND BRASS FOUNDERS, 








Langley Green, BINn MiInNGH AM. 


Sutegrems : PENSTOOCK, LANGLEY, WORCS. Telephone: 87, OLDSUBT. 





























JOHN FOWLER & C®: «eeps L?: 


ENGINEERS, LEEDS. 


STEAM PLOUGH WORKS, LEEDS. ENGLAND. 113, CANNON STREET, LONDON. 


THE LARGEST MANUFACTURERS IN THE WORLD OF 


TRACTION ENCINES, ROAD Locos. 
ROAD ROLLERS, WAGONS, &. 


SUITABLE FOR ALL KINDS OF 
TRANSPORT, HAULACE, THRASHING AND 
GENERAL FARM WORK, &. 


OVER 14,000 ENGINES MADE AND SUPPLIED. 
































ft 


HC 


— 





GATALOGUES & ESTIMATES FREE ON APPLICATION. REFERENCES TO USERS IN ALL PARTS OF THE WORLD. _ 
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ROBERT STEPHENSON & CO.., LIMITED, 


Tccomotiwe Builders, DARLIN GTon. 








ESTABLISHED AT NEWCASTLE, 1821. NEW WORKS OPENED AT DARLINGTON, 1902 
WORKS : 
LONDON OFFICE: Tolegrame— 


ROCKET, DARLINGTON 


Nat. Telephone— 
2700. 


Codes— ‘ 
Engineering Standards, ABC 
(5th Edition), Engineering 
Telegraph (2nd Edition), and 
Kendall's. 


Sanctuary House, 


WESTMINSTER, 5.W. 
Tetegrams— 
ALTISCOPE, LONDON. 
Nat. Telephone— 
No. 650 VICTORIA. 





1180 


LOCOMOTIVES OF THE HIGHEST CLASS UP TO ANY SIZE AND CAPACITY. 
Special Locomotives : Compound or | or Simple Expansion, sion, Articulated, or other Types with Flexible Wheelbase to Wheelbase to suit any Gauge of Rail and Conditions of Servies. 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLsieew. 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALL TYPHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 


MANUFACTURERS OF © 2814 


ARMOUR PLATES and GUN FORGINGS. 


HOLLOW ROLLED TURBINE ROTOR DRUMS, ROTOR SPINDLES, WHEELS, and DUMMY RINGS tor TURBINE ENGINES. 
Largest Sizes oy Crank and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
MARINE BOILER FURNACES. “ROBERT” and CRUCIBLE STEEL CASTINGS RAILWAY and TRAM 

TYRES, AXLES, SPRINGS, BUFFERS, &c. HIGH SPEED and OTHER STEELS. 





























ESTABLISHED 1790. Contractors to the Admiralty, War Office, Crown Agents 

















Manufacturers of 7 the a — Dien Toes sirert Customs New Type Engine 
ouse and various Foreign Colonial Governments. 
BRITISH Works NEWBURY. has no 











KROMHOUT =" 


For Particulars and Catalogues, &., 


“9 MARINE se 


82-85 FENCHURCH ST. 
New Type O i L E NGI N ES LONDON, E.C. 
Engine is not for To Pare Launches, Fishing Craft, 





Telegrams Telephone 
and Large achts. APERMACO AVENUE 

a Hot Bulb SPECIALLY DESIGNED "LONDON. 6238. 
Engine. FOR COMMERCIAL WORK. Sib abbints Edeetiediinn shi teaeas 





Simple, Substantial, Low Revolutions. of Steam Engines. 
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ICE & REFRIGERATING MACHINERY 
AND INSULATION. 














nd Carbonic Anhydride and Marine 
Installations. ee rene Installations. «= 
THE LIVERPOOL REFRIGERATION COMPANY, Ltn. 
LONDON OFFICE: Contractors to H.M. Admiralty. 
London House, New London Street. B.C. _COLONIAL HOUSE. LIVERPOOL. | 























THE BUTTERLEY CO., Lo. 


DERBY. sass 


Telephone—Nes. 75 and 76, Ririey. Telegrame—“ [renwerks, Butterley.” 
Pig Iron, Bar Iron, Iron Castings up to 
ZO ~zoms. 

Bridge and Structural Steelwork, Pit Trams, &c. 

High-class Machine Work of all descriptions. 


Special Acid-Resisting Metal for Chemical Plants. 
Large Retorts, Pans, Acid Eggs, &c., a Speciality. 

















LONDON OFFICE—52, Queen Victoria Street. Telephone—2180, Ores. 











CONTRACTORS TO H M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, and COLONIAL OFFICE LISTS. ESTABLISHED 1885. 


«¢ BRANDON BRIDGE-BUILDING CO. L2- 


ENGINEERS, BRIDGE-BUILDERS, IRONFOUNDERS. 


BRIDGES, ROOFS, DOOK GATES, TANKS, PIERS, LOCOMOTIVE TURNTABLES & WATER 
COLUMNS, PRESSED STEEL TROUGHING. INGOT MOULDS & GENERAL CASTINGS. 
Laid 

London Oftice:— Works: Telegraphic Address: “‘GIRDBR.” 
34, Victoria Street, Westminster. MOTHERWELL. Telephone : Ne. 11. 
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THE HUNSLET ENGINE. CO., Ltd., 


LEDS, 


MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 


Designs and Specifications supplied or 
worked to. 7166 


Quotations and Specifications on application. 





: et hue sinh ia ih PH Fees eS ae ia Taumenarato Appemss 4 - ~- ENGINE, LEEDS. 
p eras — TaLaPnons : 20877 (3 lines). 





Pioneers in the 
Design and 
Manufacture of 
Pressed Steel 
Underframes and 


LONDON OFFICE :— 
38, Victoria St., 


Bogies, and 
All-Steel ; 
Railway Passenger WESTMINSTER, 
Carriages and a $.W. 1 
Wagons. UGANDA RAILWAY, 
BOGIE HIGH SIDED WAGON with Fox's * ressed Steel Underframe and Bogies 6448 





and Lane’s Patent Corrugated Pressed Steel Doors. —_—_ 


HUDSWELL, CLARKE & CO., LIMITED, 


RAILWATWYT EFOUONDEY, LEEDS. 


_ LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collieries, &c. © Made to suit any Gauge of Railway, 


























Established 
1860. 


Telegraphic Address : 
LOCO, LEEDS. 











PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 


Usa or EVLODGERS PULLEYS” 


(REGISTERETD. 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. - 
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‘BEYER, PEACOCK ¢ Co.,= 


ire Ciena. Seinon Foundry, Manchester, "(= 


Telephone No. 266, Manchester. 
Telephone No. 5804 Victoria. ESTABLISHED IN 1854. coe imate aaa 


LOCOMOTIVE ENGINES 


AZTL.SO MAOCOU INE ToOoxzt.s. 

















WHEEL AND OTHER LATHES, 

MILLING MAOHINES, DRILLS. 
PLANERS, SLOTTERS, AND 
OTHER MAGHINE TOOLS, WITH 
OR WITHOUT ELEGTRIOAL 
DRIVE, 

EMERY GRINDING MAOHINES 
A SPEDIALITY 

“aeetine “Tooke tre, nde 


accurately to Standard 
Gauges, 


WORKMANSHIP AND MATERIAL UP TO THE HIGHEGT STANDARD OF EXCELLENCE. 
STEEL FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. 


PECKETT& SONS, L> 


BRISTOL. 


« Peckett, Bristol. 


AATIOULATED LOOOMOTIVES 
GARRATT PATENT LOOOMOTIVES. 


YARD ENGINES AND OTHER 
SPEOIAL DESIGNS FOR ALL 
PURPOSES AND GAUGES 








6621 
Also general CASTINGS & FORGINGS. | 

















SPECIALITY 


TANK LOGOMOTIVES 


Of all Descriptions and any Size or Gauge. 





656) Fall Partiouwtars ea Application. 











FIRELESS LOCOMOTIVES FOR EXPLOSIVES & POWDER FACTORIES. 





MANY TYPES & 
FIRELESS LOCOMOTIVES | & 
FROM 4'-8}" TO 2-0’ GAUGE | _— 
ALREADY SUPPLIED | | 
TO MEET 


COAL & OIL-FIRED 
LOCOMOTIVES, 






_ CRANE LOCOMOTIVES, 


; 





ARTICULATED 
DIVERSE CONDITIONS. ms LOCOMOTIVES. 
See Successive Illustrations. | _ 
TeLeqrams— a a —s = —- - LONDON Appress— and 
“BARCLAYSON, KILMARNOCK.” ~ 4, : 63, VICTORIA STREET 
Bessa, as NERS: OWA, 2d05 OA: -aKs LSQOTONG, we 





WESTMINSTER S.W. 


ANDREW BARCLAY, SONS & Co., Limited, 


CALEDONIA WORKS, KILMARNOCK, SCOTLAND. 




















| 








0 
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MANNING, WARDLE & CO., Ltd., som Won, LEEDS. 


Makers of Locomotive Engines fer any width of gauge and for all purposes. Also makers of Steam Rai] Motor Coaches for passenger traffic, Materials and workmanship of the best quality. 
Taak Bagines up te 18 im. cylinders, on four or six wheels, always in steck er in progress. Specifications, Photos and Prices on application, and Special Designue 
sent on receipt of particulars of requirements. Od 2486 
London Office: Mr. H. J. HEAGERTY, Blenheim Mansions, Broadway, Westminster, 8.W. 1. 


BALDWINS -FOR LIGHT SERVICE. 


A prime necessity to-day is increased production, especially in the case 
of shipyards, steel works, and establ shments turning out war supplies 
of any kind; and, in a large plant, one of the factors essential to such 
increase is light railway motive power—locomotives built for severe 
service, that can stay at work 24 hours per day, if necessary, 


Baldwin Light Locomotives for industrial and contractors’ service, are 
used all over the world, and are making records for durability. This is 
because Baldwin experience, which covers the construction of more than 
50,000 locomotives, is built into them. 

















CATALOCUES WILL BE FURNISHED ON REQUEST. 


THE BALDWIN LOCOMOTIVE WORKS, 


Philadelphia, Pa. U.S.A. 
LONDON ry dag mS Tae te _S4, eho ovine dt Sagat aor ie S.-W. 1. 


GAS | S 
OTL | 
GRANTHAM 


RUSTON & HORNSBY L”™ LINCOLN, srodkPort 
rae AVONSIDE ENGINE co. x70. 




































LOCOMOTIVE 
BUILDERS, 


BRISTOL, 
ENGLAND. | 
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sdeClayCrossCompany, L'¢.ClayCross,Derbyshire. 


Telegrams :—JACKSON. CLAYOROSS. — ~=ESTABLISHED 1837. Telephone —479 CHESTERFIELD. 


MAKERS OF STANDARD-TYPE 


FUEL ECONOMISERS 


“1 For Utilising the Waste Heat from Steam Boilers of all Types. 


SAVES IN COAL FROM 15 To 25 PER CENT. 


Adopted by Steam Users throughout the World. 
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y REFRIGERATING . MASLAM 


FOUNDRY: & 
MACHINERY UNION rouypEr. a7 SALISBURY as 219112441, 14 ee 





O 1448 
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“ARBU RISE RE 


I) THE CASEHARDENING COMPOUND FOR BEST RESULTS. | 


The teeth of gear wheels are subjected to heavy intermittent loads and frequent shocks demanding a uniformally hard 
surface of very high ouera it is essential therefore that a highly effic.ent casehardening medium should be used for this 


7, 
HIRO 
an 


S 


@ 
MT! 








Oly 
7 


ut NS 


PPL Nes 





= 













class of work. B.S. Carburiser was produced by us to meet this demand and it is used in our Works with oes 
satisfactory og ‘Our 20 years’ experience as gear specialists have proved its unequalled efficiency and economy. D. s. 
Carburiser will help yous to produce more successful casehardening. We suggest you wr.te for our booklet to Dept. “D.” 


DAVID BROWN & SONS (HUDD.) LTD., Park Works, EQAwees, soit a a 


(a qe eae eee 
cecececs ce cscscrs 


“"Lidwesmreed Mine Hoists. 


STEAM and ELECTRIC HOISTS 
For Every Mine Service. 


Steam built up to 1000 HP. Electric built in any size. 


7 
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The design, material and labour in every part of Lidgerwood 
Hoists will easily withstand the strain falling upon them when 
the hoist is working to its full capacity. 


STEAM & ELECTRIC HOISTS ror ALL PURPOSES. 


Catalogues on application. 


Lidgerwood Mfg. Compay, 


Friars House, New Broad Street, 


LONDON, E.C. = 
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AYRCOL 4 tigh-ciass SOLUBLE OIL for wow icuTTING SPEEDS. 
RUSTLESS. ANTISEPTIC. RESIN not in c n. 


A PERFECT substitute for LARD OIL. ~ 
LARDAYR On Autonlticl Millers, &c. 
HARDENING OIL (aso, Oe 

FINER RESULTS than any hitherto used. 

NO OBJECTIONABLE SMELL. 

NIHOL GREASE, FAT AND OIL EXTRACTOR for removing 


all greasy and oily matter from metals. 4... 


AYRTON & CO., Lo. BEECH ST. CHEMICAL WORKS, HALIFAX, 



























































WE ASK FOR ales gy a you. Telegrams—“' Soluble, Halifax.” Telephone—495 
= —<—=— — a s 
os NorthE MarineEngineeringC™ 
soo NOMh Eastern MarineEngineering 
Builders of RECIPROCATING and peeeeiees.. 
==| TURBINE ENGINES and BOILERS for all Classes of Vessels. 
rag Sole Makers of the North-Eastern Grease and Air Extractor and Feed Heater, and Bvaporater 


4) QUICK DELIVERY GIVEN of PROPELLERS and SHAFTS, also FORGINGS of every DESCRIPTION. 


S) NORTHUMBERLAND | WALLSEND-ON-TYNE || ssntactarers,. andor 















































Telegrams—“ News, Wausmnn.” ag gern - , s = 
| LONDON OFFICE: , - 
22, Billiter Street, E.C. — " for Marine Boilers, and 
}  Telegrams—‘‘Nemanio,Fan,Lonpon,” ‘ ~ 
“ip cyiiee | _ SUNDERLAND a 
eee ? MARINE DIESEL 
Tel No. 1906 Central (Ewe Lines). ppt SUMDERLAMD.” | ___EMGINES._s1y_ ENGINES. 972 
PATENT | . 





DRILL GHUCKS 


THE BEST. 




















Drills, Boring Bars, Reamers, 
Tappers, &c., changed whilst 
machine is in motion. 


THOUSANDS 1N USE. 





Full particulars on application to: 








THOS. R. ROBERTSON, 


, Hurst Street, LIVERPOOL. M.Mech.E. ~ 





130 [SUPPLEMENT page L3 | ENGINEERING, | Dec. 27, 1988. 











THE 


GARRETT 


ENGINE 


FOR 


FUEL 
ECONOMY. | 


119 Pounds of Coal 
per 
B.HP. per Hour. 











LONDON OFFICE :— pie 
53, Victoria Street, S.W. 1. igi 4 eS ust 


canes 


“=== 1800 H.P. UNDER TEST 














RICHARD GARRETT & SONS, Ltd. “ste” ENGLAND 






























A. F. CRAIG & CO., LTD. 


Caledonia Engine Works, PAISLEY. 


Engineers, Boilermakers and. Ironfounders. 


SPECIALITIES. 


HEAVY MARINE ENGINE AND TURBINE CASTINGS 
UP TO 650 TONS. 


MARINE BOILERS—ALL SIZES. 
OIL MILLING PLANT. SUGAR MACHINERY. 
MINERAL OIL DISTILLING AND REFINING PLANT. | 
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Indispensible 


as Wireless 





regs See Nee ! ae 











Submersible Motors Lid. 











The Great Ship Saver 


This “startling British invention” has been the means of 
saving many great ships which were mined or torpedoed. 
Without its help they would have become total losses, 


ssi 
have been called sh‘ps’ lifebelts. ‘They have saved many lives, much food 
and countless tonnage. ‘They start working submerged, at all times and 


under all conditions, without the slightest hitch or trouble. No ship 
should be sent to sea without them. 


| Mlvasate 
Pumps 


— css ~ 
aS SAS ee See = 


The Motor is of the induction type with short- circuited oe cage” rotor, on roller bearings, 
nounted in gunmetal housings at either end of set, The only connection required is a Score cable. 
there are no @lands to be takes up nor other details likely to give trouble Water circulates freeiy 


1 the motor 


A L Submersible Electric Pumps used by the British, French, American 
and Japanese Navies, tne Liverpool Salvage Association. &c., @e., 


were made and supplied by the patentees— 
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Ln that rebuilding Clecteicity willplay 
a vital part arid the opportunities 
presen Sor its Seasceh i utilization 
mean enhanced prof erity forall whoare 


coneerned in tS use or installation. 


Aad our with to-day af we Stand on the 
threshald of a new y yearanda lew era 


iS that thiS proSperi: may he Shared 
by all our éustomers and friends. 


heii and J hillips le 
Charlton, bandon SC; 
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FOR LAND awo MARINE PLANTS. 
SER ILLUGTRATED ADVT., PAGE 110, Nov, 29. 























SILICA BRICKS. 
Highly-burnt dark brown. 
Speciality:—‘“‘ Electric Furnaces.” 
Yorxsrirne Rerractories Co., Ltn. 


Head Office—Doncaster. 698 
Telegs.—"* Concrete, Dencaster.” Tel.—334. 




















STEAM ENGINES 

DIESEL ENGINES 
CONDENSING PLANTS 
a POWER INSTALLAT'NS 











STEAM TURBINES. 
Richardsons, s, Westgarth & (0. La 


WARTLEPOOL, MIDDLESBROUCH & SUNDERLAND. 
See we tee rnmeet emer Nov. 15. 5904 


able Casings in Stock, to 


compete against any manufacturers in the 

world, Trade discount on ap 

“ ing and timber for u nd work, also 

work of all descriptions. Send ls. 6d. (export 

3. extra) for the most up-to-date list (286 pages) of 

woodwork and timber in the world. To include 

4-fold brass-jointed boxwood goa Will return 
money if ~ worth 28. 6d. to 

. JENNINGS & 
955, Reeegwiil Best, Bristol 


Creosoted 








snare ¥ 














ELECTRIG GONTROL LTOD., 


Bridgeton, GLASGOW. 
“Empire” 
Automatic Controllers. 


Bee » Display Advt., ‘page 124, Deo, 13. 6603 


TURBO-PUMPS 


for High and Low Pressures. 6745 
Complete Hydr. installations, Water 
Turbines, Pipe Lines, Zoelly Steam Turbines 


ESCHER WYSS & CO., 8.A., Engineers, 


11/18 108, Victoria 8t., Westminster, aw. 



















Send for LATEST BOOKLET. 






padepmctirre G _ Globe Four # HARRISON & Ss. © DERBY. 


Travelling Crenee~Reawaye Pailey Bic ieeete. 
illustrated Advert. alternate weeks 


The PNEUMERCATOR. 


WHAT IT CAN DO: 
Registers automatically the forward, aft, and mean draught of Vessels: 


Measeres and indicates the t aad vol 
Serene T “ 7. Bee: height aa ume of any liquid ia Oil Steamers, 


INEXPENSIVE. 




















ow TO oa NO MOVING PARTS FOR REPAIR. 


on application te :— 6197 


F. S. DUDGEON, Ltd. 30 30, Great St. Helens, LONDON, E.C. 3. 


PRECISION LATHES °° *°%r.2'incictmna won 


Gear wheel cutting machines and cutters (generating process). 



















BENCH LATHES. 





TURRET LATHES. 
(6266 I.) 


MIKRON Ltd., Machine Works, 
Madretsch, BIENNE, Switzerland. 












=U A SUE y ite tent eee 


DRILLS~ 


IS AN OPPORTUNITY 

"70 MAKE UP YOUR STOCK. 

WE HAVE ACTUALLY IN 
OUR STORES— THOUSANDS OF 
DOZENS — PRACTICALLY EVERY 
SIZE IN STRAIGHT AND TAPER 
SHANK CARBON STEEL DRILLS 


TUCK & BLAKEMORE, Ltd. 
COVENTRY. 


sll N00 MA 





CARBURETTER 


The Carburetter that Reduces Costs and Increases 
Efficiency. Specified in all the Best Motor productions. 


So MARE oe 








ail 


BRITISFi PIiADE. 








ZENITH CARBURETTER CO., LTD., 40-42, NEWMAN ST., LONDON, W.1 


Telephone :—REGENT, 4812-4813. 
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Telegrams “WHITES, PENOLETON, cess? THOMAS 4, Telephone S8 PENDLETON 
MANCHESTER” eve = aa Mite —_—_ 


ESTABLISHED 1880 
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THE CREATEST RANCE OF 


INJECTORS AND EJECTORS IN THE KINGDOM. “™ 


MANCHESTER. 





oi ooaeenieiniaeseneeelll —_— 2 
— nn aoc 


Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS8, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., LTD., 


WISHAW, SCOTLAND. 6796 














) 































LONDON Address: 
10, Camomile Street, E.C. 


EDWARD STREET, PARADE, 
GLASGOW Address: 
33, Robertson Street. 


MANCHESTER Address: 12, Lover St. BIRMINGHAM. 
W. G. BAGNALL, L2: sTAFForD, ENGLAND. 


BUILDERS OF LOCOMOTIVES 































MAKERS OF weighing from 8 to 6O tons, for any gauge, 
Sugar Cane Wagons, of highest-class workmanship and material, 
at competitive prices. 
Tipping Trucks, 
Turntables, 
Switches, &c. 


04 @1 
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28, New &.. 
. LONDON E.C. 


: See EE Ee =m 
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Vays JOSEPH ASHeSOH 


A REA STREETsouti’ 
BIRMINGHAM; 
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, worn ERS os 











<i PROCS CT SCS COCO CCC CSCS S Cee a 




















6190 





ESTIMATING 
MADE EASY 


BY USING 







Telegraphic Address: Telephone: No. 7I Kilmarnock. 


BARR, THOMSON ®& Co., Ltd., 


Netherton Ironworks, Kilmarnock, Scotland. 


** Barr, Kilmarnock.” 





MAKERS OF ALL KINDS OF 


HYDRAULIC STAMPINGS & FORGING, 


Including Small Crankshafts, Pistons, Flanges, &c. 












BROWN'S /# 
SLIDE /4 


Calculates 
the Weights 
and Cost of 





Metal Pilates, 
Bars, Angle 
Gars, Tubes 
and Discs 
in various 
Materials. 
7000 
HO OTHER, 
SLIDE RULE. 
KNOWLEDGE 
WEGESSARY. 
Descriptive Bookiet 
Post Free. 
DOUGLAS 
& WALLS, 
LIMITED, 
Drawing Office Specialists, 

















| 





4, TITHEBARN ST. 
LivarPoo. 
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Joseph Booth & Bros. 
Liendted , 
RODLEY, LEEDS. 
ALL TYPES & ALL SIZES, 
See our Adst.in alternate issue. 














HONE’S Patent 
SINGLE-GHAIN EXCAVATOR. 


Highest Awards wherever Exhibited. 


LABOUR- “SAVING MACHINERY. 
shortage 


During the present of iabour, all 
Contractors and others 


materials, 

should adopt at once Hone’s Patent Grabs, 

made in various types to suit requirements. 

All particulars as to price, &c., may be obtained from the 
SOLE MANUFACTURERS: 


JOSEPH WESTWOOD & Co.. Ltd. 
NAPIER YARD, MILLWALL, LONDON, 
Telephones— Hast 4208 (4 lines). Telegrams— Westwood, + di Lendon. 


JOHN OAKEY s SONS, Lia 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 


Welingtn Mis, GLASS & FLINT PAPERS, 


LONDON. S.E.1._ BLACK LEAD, &o. _ 


[EROY'S srzacea COMPOSITION 

















FOR — —_ a py 4 PIPES, ae, te 

and inerense the 
pa gh Le aoe iT WILL AT ONON SHOW « LEAK 
TT CANNOT CATON OR COMMUNICATE FIRE. 


in Londen the cost of the Covering Is saved 
in about six months, 


2H ; May be seen where it has been in use 90 years. 
Sfmt i ESTABLISHED 1865. 


F. LEROY & CO., 
20, Gray St., Commercial Rd., London, E. 


Also at MA V(t HESTER. 7016 











For Efficient Lubrication use the “ Seafield” 


Mechanical Lubricator 


(Adams’ Patent) 
FOR GAS, STEAM & OIL ENGINES. 


Also Makers of Grandison’s Piston Type 
Condenser and Down Dron Lubricators. 


First Cost Saved by 
Reduced Consumption of Oil. 


The Steam Cylinder Lubricator Co., Ld. 


Gerden Works, Lewer Broughton, MANCHESTER. 


IMPROVED BELT LAGING MACHINE 


Uses Coil Clasp Lacing. 
6000 ins. of which are furnished with each machine. 

















Cheapest and most durable lacing. 





It is the same on both sides of the belt and flush 
with the surface. 





No- noise, slipping or friction. 





Belts quickly laced and can be connected or dis- 
connected in a moment. 





{The joint forms a perfect hinge. 





'In 4 sizes, for belts up to 


6 in., I2in., I8in. and 24in. wide, 
; For Hand or Power. 





IN STOCK. 


Sxixzt.SOon 
Engineering Co., Ltd. 
85, Queen Victoria St., LONDON, E.C. 4. 











TO secure economical working of your Boiler 

Plant, instal a Sturtevant Fan. It will assist 
you to keep steam up, being at all times under 
control, and thus rendering draught independent of 
weather conditions. It will enable you to burn 
cheaper fuel—a very important consideration at the 
present time. 


We have successfully installed numerous plants, and 
shall be pleased to advise you on your difficulties. 


WRITE FOR CATALOGUE D 1071. 














Sturtevant 


Engineering Co., Ltd., 
147, Queen Victoria Street, London. 





























sal io aa 


Uae 





NOTE ALL THESE POINTS 


speed alone would hardly justify you purchasing a Maudslay ; its giant 
pool alone would barely turn the — in its favour ; ¢ power of 
its engine dy itself, could scarcely be py ap to make for it a sale ; its 
great adaptability, erccusively, would not sande A its popularity so wide. 


But all these things together—speed, Dae strength and vast utility, have 
join'ly won for it the unrestricted miration of of its users, the high esteem 
of a'l connected with the trade, the reputation for good ' service wherever 
Motor Lorries are employed. 


The MAUDSLAY MOTOR Co., Ld., Covestry. 
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LONDON OFFICE : 


Myf Woy 
3, St. Helen’s Place, E.C.3. ne Y ‘LD Wy, Asi t Uf) tall > 
iY LY Z 


Telegrams : ir i Vy y} Telegrams : 
“PROMPTITUDE, LED, LONDON.” : } Ys y, y “SILVERINE, POP, LONDON.” 


avaNUW Bis & 6114 on pil: . ae 


EAST 1074 & 1075, 


LONDON WORKS: 
Orchard Piace, Blackwall, 




















MANUFACTURERS OF ALL KINDS OF 


TANKS, CISTERNS, CYLINDERS, &c. 


CORRUGATED SHEETS. 


DRUMS, KEGS, CANS, &c. 





STEEL-FRAMED BUILDINGS, 
ROOFS, &c., 


DESIGNED AND ERECTED. 


SHEET METAL WORKERS. 


7138 








GALVANIZING a SPECIALITY. 

















Designs and Estimates free on . application. 























S88 8 ei 
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and the Electrical Industry. 


WW have specialised in D.C. Dynamos and Motors 
for upwards of 30 years, and have acquired a 
high reputation for the efficiency of our machines. 
A number of Silvertown Dynamos and Motors 
installed over 20 years ago are still doing good work. 
Every Silvertown Machine develops its guaranteed 
rated output. 
Our Electfical Manufactures include Dynamos, 
Motors, Balancers, Boosters, Motor - Generators, 
Rotary Converters, combined ‘Gas, Paraffin, Petrol or 
Steam Engines and Dynamos, Switchboards, 
Trucks and Delivery Vans, Cables. and Wires. 


pases Rubber, Gutta | Percha & cone Eat Ltd. 


yy ong oT " Sivenows Lesdon, E. 16 ; 
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anager. Engineer, 39, 
aocks eeapenebe port 


g change, position, 
Marine, “Marine Auxiliary, and repetition 
work, esti correspondent, will re-organize, 
Pen ee on preferred; et Address, 
K 412, Offices of ENGINEERING 


Works Manager and Head 


FOREMAN (36) Machine and t PosTION. | 





preotionl experie: 
offered. —Address, R 292, Offices of ENGINEERING, 


Works warns of General |; 


Engineering W. DESIRES permanent 


-_ —_> ive TON, References and 
: Sorte foots tnergtic, 3 geen Con- 


Practical. 
oaanea. cont 200 hands. State salary. 
Invest up to £1000, ne pad. year’s satisfactory 
service, for active interest in good firm.—Address, 
O 854, Offices of ENGINEERING. 


Civil Engineer, 20 years’ Ex- 
perience; in charge of ——_ for public 
works, tramways, railways, acing: 
with practice in design, *ShEKS ITION at 
home or abroad. Speaks fluently French and 
Portuguese. Excellent testimonials.—BOX out 
WILL INes, 125, Strand, W.C. 199 


(‘aptain, four years’ Active 

Service, married, age 33, DESIRES APPOINT- 

MENT as Outside Manager with firm of Builders. 

Wide experience in ising large building 

se my ok os ferro-concrete, and handling 

we don and abroad. Now on leave.—Address, 
R li, Offices of ENGINEERING. 


[ingineer (34), Mechanical, 


ectrical and Diesel, 7 Certificate, 

used to power stations, REQUIRES APPOINT- 

MENT cer demobilization, home or abroad, pre- 

ference England. Technical Field Officer, k 
Corps.—Adaress, R 270, Offices of ENGINEERING. 


Ke ineer, with Thorough 


nowledge of Rate Fixing, also as Foreman 
and Chief Foreman, —- with good practical 
Tool Room experience, 8 KEKS any similar POSI- 
TION or position of trust. Good referen 
Address, R 466, Offices of ENGINEERING. 

Two 


: years? ee SS > Engineering 
at Leeds University. 10 years’ experience at the 
vice and machines. Short ara awing office ox me 
Would like POSITION with PROSP _ 


Address, R 467, Offices of ENGINEERING. 


Successful Designer, _elec- 
rieal and general engineering experience, 
DESIRES POST as Chief Draughtsman or Assis- 
taut Works Manager, Trained engineer with first- 
class experience,—Address, R 471, Offices of 
ENGINEERING, 


lectrical ‘Engineer (30), 








etc., and 

















y 
Ki A.M.LB.E. and D.Sc. (Engineering), with 
and administrative experience 


research 
REQUIRES GOOD POST with e 
er with consulting engineer. — 
Offices of ENGINEERING. 


hief Draughtsman Desires 


CHANGB, similar ca ity, or as Depart- 
a — renee Pib years ex co 


fi rm 
472, 





t in 
Birmttighe =, oat would remove for good appoint- 
ment, ..ddress, R 490, Offiees of ENGINKERIN oo. 


W orks Manager an 
for immediate ENGAGEM 
manufacturing experience, icles —~e 
— work. — nna i, coe 

te experience of modern manufacturing m 
and equipment for mass production. cellent 
relations with labour over a lo Used to 
sole control of 5000 hands, male emale. Fluent 

French.—Address, R 496, Offices of ENGINEERING. 


Ep" rimental Mechanical 


desires Draught position. © 28. 
Address, R 392, Offices of a al 





Open 


T; Pao gpcnir’ 


-* 











PATENT AGENTS. 
TRADE MARKS 


atents ee AFD 
Pr ot Alexander r & Son, 


RTERED PATENT AGENTS, 
306, HIGH HOLBORN, LONDON W.C. 


(Established 1874.) 
Telephone: Central 7424. 


.) onsen and Son ea 
CHARTERE 
(Established 1857). Brith, Colona, an AGENTS. 
Patents, and Trade Marks Foreign 
11, Chancery Lane Lane, London, W.C. T t Hefbora ines’ 


John BE. Raworth, 


HARTERED P. 
70/11, Quess Anne's Ha a 6467 


Tothill Street, Westminster, 8.W. 


PARTNERSHIPS, 


eering 
Partners and Directors 


Businesses and Factories 
are obtainable through - 
WHBATLEY KIRK, PRIOR & CO., 
sak gp ee actae LONDON, 8.0. 4; 

Albert Square, 6466 
24, Collingwood Street, Neweaitle-en-Tyne. 


Od 585 




















ENGINEERING. 








WANTED, ac. 


The. Proprietor of British 


Patent No. 2142/14, dated January 27, 1914, 
soloing te ‘Process for Extinguishing Fires in 
poate Dawe, the Like,” is DESIROUS of 
ENTERING into ARRANGEMENTS by way of a 
licence or otherwise on reasonable terms for the 


oes of exploiting the above Patent and ensuring 


Heeprectical working nm Great Britain. All inquiries 
addressed to a Py 


SINGER, 2, So. La Salle 
Strest, Chicago, [linois. R 487 





rogressive Engineers, well 
ected, about to open office in Yorkshire 
district, | DESIRE to REPRESENT one or two ‘7 
firms as ents ; Commission basis. Also OP. 
PREPAR Drawings, Tracings, etc. — Address, 
R 378, Offices of ENGINEERING. 


A Arerticer, who is obtaining 


—_— oped with ag raffin carburettor, 


SE ane ISHES to PLACE 
BXCLUSIVE Rl RIGHT tor both British and foreign 
patents. Firms of 


fonts only need apply.— 
Address, R 485, Offices of Enefyrerte, 








Well-established Engineer- 


ing Firm, West Riding, Yorkshire, is OPEN 
to AUCE sole selling AGENCY for suitable 
specialities, — rade, Lewis E HIRST & CO., Account- 
ants, East Pa: O 958 


arine ad Sicshadtual 
Engineer, 33. Extra First Class B.O.T. 
Certificate, at present Temp. Engineer Lieutenant 
Commander, R.N. Thorough practical and theoreti- 
cal training in modern marine =e in all 
its branches. Several years’ experience in charge of 
construction and repair of all classes of Marine 
Engines also yard plant. At sent in charge of 
Turbine and Oil el Installation 25,000 8.H.P. 
OPEN for ENGAGEMENT as assistant to works 
manager, consulting engineer or similar responsible 
ition at cessation of hostilities. References. 
ddress, R aid, Offices of ENGINEERING. 


ol A= Engineering Firm 
(North-West Lancashire) having a workshop 
sposely equipped for turning out about 1500 4°5 in. 
HE. Shells r week would be GLAD to HEAR 
from any ot: firm requiring repetition work 
suitable for existing plant.—Address, R 68, Offices 
of ENGINEERING. 





[portant Engineering Works, 


with entirely modern plant and equipment 
hly trained staff, now complet Govern- 
ment tracts for interchangeable Machine Gun 
is PREPARED to ACCEPT imyortant 

for work of the highest quality. 


our mat 
TRA’ 

specialized in accurate lathe, capstan, 
miting and grinding work, and in the production 
of interchangeable and complete mechanisms 
in series, also in the design an ae 6 of 
labour-saving jigs, fixtures and special tools, and 
in the heat treatment of metals. 


and hi 


Has extensive Lenguepanes in the press working of 
sheet steel and brass. 


Ample capital available and every guarantee for 
satisfactory execution of important contracts. 


Address, R 87, Offices of EN@rInreRiINe. 


ngineer, British Colonial, 
with Heglish Public School education; 
Member of —, } Institutions ¥ Engiand and 
inden’ esign, ths —~ Bas 
» and trials of marine engines 
an ad Up to highest wey — 
uptodate gearing, a 
many famous merchant and naval A holding 


responsible ae 
nical “wi pms on BSIROUS of BOMMU- 
NICA’ ps ae a ged ng either in this 
of hie vata to be the pe cn 

~ ulles' 
with responsibility and foanelel 
Sa N in the strictest confi- 


Address, SPECIALIST, R 254 
Wa. on & Co., 





and fitt 
turbines, a! 


Electrical and Automobil fttes 
t an uto le t 
Oli | Works containing up-to-date Machine 8 





lasgow. 


ewlett & Blondeau, Ltd., 
Omnia Works, ve, Beds, are pre- 

pared to CONSIDER PROPOSITIONS for the 
manufacture, and sale if a 


Sheet- 
, Press- 


metal Shop and Wood Shop. Tubew 
work and Welding can also be und 
Address, R 66, Offices of ENGINEERING. 





AFTER-WAR TRADE WE WITH SCANDINAVIA. 


Epgineer, Norv orwegian, many 
ars in basiness in 
yea WISHES to REPRESENT 
FIRST-CLASS BRITISH FIRM. 
Address, Mx. CONRAD KNAP, M.I.Mech.B., 
Victoria Hotel, 
Christiania R 430 





Wanted by Established Firm, 


Sole AGENCY for Scotland, for Braes and 
Copper Tubes, Sheets, &c, Only first-class firms 
entertained, who must be on Kamiratty List,— 
Address, R 450, Offices of ENGINEERING, 


Stampin s.— Wanted 2 
for SCO’ ND, for rye -class < bod 
Stampings for all purposes,—Address, R 451, 

of ENGINEFRING, 


A luminium Castings.— 
WANTED AGENCY for Scotland, for firm 
turning ouv really high-class work, Must have 
perience of Motor Car Work, Only firms of 
highest ar are requested to reply, Adver- 
tisers are real liv he. with good offices, and 
have been catablishes over ten years.—Address, 
R 452, Offices of ENGINEERING, 


A bencies Wanted by Glasgow 


FIRM, where Locomotive, Bridge, and 
Shipbuilders, and General Bngineers’ connection 
of ten years’ standing, would valuable, Four- 
room ices in position, highest references, 
—Address, R 453, Offices of EvGiIvrrRine, 





Frorgin s.-Advertisers Desire 
LE AGBNOY for Scotland, for high-class 
firm ucing best class of work for Bugineers } ] 
and 8 ipbuilders, —Reply, in first instance, to R 454, 
Offices of ENGINEFRING 


Moter Car Components.— |com 


Will firms, —_ are pre to oo RRaly in 
bulk all Com rts for Motor Oars 

SEND FULLEST PA PARTICULARS of what they are 
best able to produce cheaply. Highest class work 
ready for assembling required. — ddress, R 455, 
Offices of ENGINEERING. 


A Leading Firm of Engine 


A Builders m3 have been building petrol 
nes in large ——— for the Government, 
whose works are ipped with most up to-date 

plant, is DESIROUS o' entering into arrangements 

with motor car or motor lorry builders to SUPPLY 

ENGINES of the highest class in quantities. 

Enquiries solicited. — Address, R 324, ces of 

ENGINEERING. 





anted, 


FOR MUNITIONS OF VICTORY, 
SCRAP IRON, STEEL, AND OTHER MBTAIS. 
ALL C! ASSES OF OBSOLETE PLANT. 
WORKS, &c., for DISMANTLING. 


JOHN JACKSON & CO., LTD., 
Balmoral Street, Scotetoun, GLASGOW. 


7126 





anted at Once in Good 

order, HYDRAULIC PUMP, either belt 

or electric driven, suitable for accumulator with 
15 in. Ram.—State full particulars to THOMAS 
GREEN & SON, Lrp., Smithfield Ironworks, 
Leeds. R474 





Le: Cranes Wanted, Steam 


and Electric, 3 to 15 tons ca ny. 4 £8, Shia. 
Particu id Prices.— 


aaa a imeem. MeciExnare, 

Reis uired for Workshops near 
* anton, BORING Lt 86 4n 

diam, mpg G MACHIN | —Sena 

about 6 ft. @ tt bed. and 3 ft. Ans in good| R 

second-hand condition. 

ENGINEERING. 








(48 and Oil Engine Repairs. 


—B. +3 DAVIS & CO., Great Hastern Road, 
Stratford, B. 15. 

Tel. : 736 and 737 Stratford, 

pidising, London. 


Gram.; Ra 1794 


ch Firm, Several: Years’ 
experience in Blectrical Trade, he offices 
Wisin 1 to coe Gari isnutacturers 


of —Write 
MA' RRL, BLWOTRIG UR fa AL: “TaPRBvR 
Sainte Adresse, Havre (France). 








TO BLEOCTRIC RAILWAY AND POWER 


TRANSMISSION BNGINEERS. 


A Firm of Manvfacturing 
bp mn Bngineers with up-to-date plant, 
recently occupied on scientific instruments for 
Ministry of Munitions, ts ANXIOUS TO ACQUIRE 
Manufacta RIGHTS for specialities for sale 
amongst e en railway and power transmission 
undertakings.—HALSE, TRUSTRAM & C©O., 6) 
Cheapside, London, B.C. 2, Solicitors. ik 468 








te Dns A er MACHINE TOOL 
LABO BOUR SAVING APPLIANCH 
MAKERS, ETO. 
Est neer, Practical, Technical, 
ocak at present Admiralt En. inecr 
Official, expecting Te with n Soued 
connection among Engineers and Shipbuilders on 
we) ores e, Topas good Office accommodation and 
GLASGOW : 
is now OPEN to ENTER into NEGOTIATIONS 
with one or two ‘firme of high standing, with a view 
to re tation where energy, initiative, and 
ability, could be utilised Mf the utmost, 

A ress, COMMERCIAL, Wo. Portrous & A ab 
Advertising Agents, Claagow 428 
A firm, Com end of Ameri- 

can and British Engineers and Business 
Men, all of whom have hed a long and ve expe 
rience in the machinery ge are DESIROUS of 
MAKING CONNECTIONS individuals and 
firms interested in havin pain Fanve me precaring coe 
located in the City of New York, the 
source of cts of the United States. This firm 
desires to as a direct representative with a view 
to re ing and shi finished 
ucts and a material in the neering line, 


Correspondence with a view to arrangements of 
this kind is invited. Highest references — 


and required, 
W. B, CONNOR, Lrp., 
90, West Street, 
New York City, U.8,A. 





Protons Firm of Engineers 
and IRONFOUNDERS with u PTY ing 
to Receive Enquiries for POS 

ay BLOPMBENT, and to vegotiate with Foreign 


se the Bugiteh mare ng igh class cote 


R277, 
Omoss of poo Te 


Gey Desirous of Arranging 


Sole Selling AGENCIES for the North of 

itable for running in conjunction with 
: Businesses, kindly communicate with 
] B, HIRST & Oo., Accountants, East 
in first instance, w bave sev~ 
firms desirous of negotiating. —— 








Pixperienced Motor Manufac- 

UKING Firm are OPBN te PRUDUCE 

ponent Parts af Motor Cars or Lorries or other 

light engi ee agmont uantities. Good and accarate 

ie only.—Address, Kt 146, Offices of 
Bnetmeantne. 


[wo Mechanical and Metal- 


LURGICAL BNGINEBRS, with an intimate 
knowledge of the trade and an extensive con 
in the effield area, are re-starting business in 
Sheffield in February” as Consulting ogners and 
Manufacturers’ Agents 

They are still OPEN ‘to take up one or two 

AGENCIBS with first-class firms. 

ess, R 467, Offices of ENGINRERING. 








Metallurgical Microscope 
WARTED. make and full details 
and price.— JOHN BROWNING, 


46, 8 
London. 


trand. 


R365 
Wanted, Two Sliding and 


Surfacing LATHES, new or second hand, 
all geared head preferred. to ‘swing 84 in. diameter 

over saddle and take 9 ft. between centres 
Also two Plain and one Universal MILLING 
a egy om with table feeds not less than 34 in. 
12 in. by 10 in., Brown and Sharp, Cimetanati, 


My wakes o Kempemith. 
urface Grinder, length 20 in.. 


One Automatic 
width 6 in., height 10 in. 
Grinding Machine 12 in, by 36 in., 


One Universa 
Brown and 8 . Landis or Charchill.— ddress, 
Ev@rverrine. 


R 3873, Offices o' 
Time Recorder Wanted. 


tik, sures Aa rr ieee Dd, ton, 
. v ’ oy 
Fleet Street, London, B.C. 4. @'isb 


Wee New or Secondhand 


Greaen Lestenttove Jib CRANE, for 4 


ft. 

ee ston Sore. jong Write ‘avian panies Ae 
n _ rs, 

Works Dept., B.T.H. rhoaty. R 212 


Wanted, Set of Rolls to flatten 


to 5 in. plates, not less than 42 in. 
“e} where to be seen, and full etal t to 
of Bro irwrnixe 


Wanted, 4c., continued on page 138. 
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orks Plant. ad Wanted, 
high-class Machine 

cunt Mi, ae a 


&e, 
fullest particulars and lowest prices, R 400, Bimces 
of ENGINEFRING. 


Went 5-ton Hand- “power 


Derrick CRANE, State 5 
to be seen and maker's name AD BAK, 
Timber Merchant, Shrewsbury. 





Brown & Sharpe’ ~ Capstan 
WIRE FEED LATHES WANTED, sizes 
No, 0 and 1, must be in good condition,-BOX 6476, 


Happon’s ADVERTISING AGEncy, Salisbury Square, 
} ondon, B.C. 4 R513 


HEREFORD COUNTY AND CITY ASYLUM, 


anted, Second-hand Self- 


actin Sliding, Surfacing and Screw- 
cutting LATHE (not less than 9in. centre, and 
4 ft. 6in, between centres), with suitable four-jaw 
Independent Chuck and Face Plate, overhead 
motion, full set of change wheels, also a quantity of 
suitable Tools for use with the above. 
Fu!l particulars as to conditions of Lathe, which 
must be true, aud maker's name, to be sent with 
quotations, which must be sent to the undersigned, 


by January 18th, ese 
8. GOL DINGAY, Clerk. 
County and nf secon. ‘- 
B 


urguil 
r. Hereford. R 492 





_AUCTION SALES. 


Price & Co. 


W “heatle Kirk, 
Birr or 1856). 
Auctioneers 
anp VaLvEns oF 6466 
ENGINEERING WORKS PLANT AND STOCK, 
46, WATLING STREET, LONDON, 8.0. 
16, ALBERT 8Q., 26, COLLINWOOD 8T., 
MANCHESTER, NEWCASTLE-ON-TYEE. 
Telephones & Telegrams at each Address. 


PRELIMINARY ADVERTISEMENT. 


THE NATIONAL ORDNANCE Nos, 4 anv 6 
FACTORIES, LEEDS. 








eatley, Kirk, Price 
& CO., are instructed ‘vy the heb 
ge 8 Ministry of Munitions and Lands 
Direotorate SELL piecemeal by PUBLIC 
AUCTION, " January, 1919, the whole of the 
modern Machine Tools, Plant, Machinery, New 
Stores, Stock, Utensils and "other Kffects, at 
THR FUSH FACTORIES, IN ARMLBY ROAD 
1AND SWEET STREET, both in LEEDS. 
Further particulars will appear in future adver- 
tisements, and in Catalogues to be obtained short] 4 
from the AUCTIONBERS, 46, Watling Stree 
London, B.C. 4.; Albert Cha: mbers, bert Square, 
Manchester, bs, Collingwvod Street, Newcastle- 
on-Tyne. R510 


















FOR SALE. 


team (iiat3s") Boilers. 

peretesl Katee Cornish, Launch, Field-tube ; alee 
ers, Feed-Water Heaters, Oo, Lea Granthe 2o.— 

"WANG RANT mA BoreR&CranxOo.,Ltd.,Grantham. 


Time Recorder, as New, 
guarant latest medel. WHAT OFFERS? 
—A. G. P. , 149, Farringdon Read, B.C.1.G158 


I kes Sale, One 7 in. Root's 
BLOWER, suitable for 5 lbs. eee spi § 
cotaite and Rin Guia Rentinen ox Sheek eo Apply. | as 














H. KING 
ailway Petroleum Hand 
idee? NG LAMP. Patent. Cheapest 
and t. Free demonstration.— iculars and 
Licence to make J. D. ROBINSON, 17‘. Olivier 
Street, Derby. 7039 
UNITION Rusper Stampu, ae 
ARKING Sree PuncHEs, 
TERIALS, Inxs, &c., 


ae ee Sees, Tae Checks, 
Automatic Dateis ty fh 6864 


ah eran STAMP co LTD., 
A , Constitution 

) , eae 
Phone: Central 788. Tel. Address: “ *Sidash.” 


Scott Bros., Albion Works, 
KBIGHLEY, Makers of Bigh 6 Speed Lathes, 
Planing and 8S) Machines, Punching 
watt Machines. juiries mptly attended 

* ges Keighley 381. Telegrams 


Finrelopes 28 


(Large or Small 


iter Papers, Duplicate 


Books. Printing se ones ee eee ments 

ian peed H f Wood Lan’  Highente, Lox 
oak e, 

N.6. 0678 





HY -draulic Pumps. .—For Sale, 
Two 200 HP. PU three throw rams 
4} in, dia., 15 in. stroke, 60°3 r.p m., 1600 Ibs. Senet 

ure ; MOTOR, 200 HP., 600 volte direct curren 
~ i pam +» and supplied complete with cmene 
a Makers :— 
en abe Makers + Bad 
arp CO., Lrp., 195, it Seti 


eee Oh 


Vidtorka Berest, BLO. 4. 











Fees § Stocks for Disposal.— 


Pressure Ga 
hee Varin Varnish, Bein 2s ngsve Sod | @ 
Corrugated Rings, Ringtite Scrap and other mate- 


List on application.—Please Address R 484, 
of ENGINEERING. _ 


= 
K.W. 500 Volt 650 r.p.m. |&% 


125 gear INTERPOLAR GENERATOR, 
belt driven from Robey single cylinder engine 
16 in, by 30 ee link governor. Both in excellent 
———, Me oy ng with larger unit. 
Volt, 375 r.p.m. Crompton INTER- 
POLAT ene rope driven from two 
cylinder engine, Pickering governor. Both in good 
condition, Sets can be inspected by appointment. 
All enquiries to be addressed to— 
W. WALTER HUGHES & emai: 
12, Cambrian Place, nis 


Swansea. 
Pyxzbaust Steam Turbine 


GENERATING SET. Direct coupled to 
E.C.C. Dynamo, 200 K.w., 440/500 volts, D.C., Con- 
denser, motor-driven Circulating and Air Pumps, 
Switch Panels and Steam and Bxhaust piping; 
— -—- plant. Low price. 

team Generating Set for immediate 

FS a “Willans-Mather & Platt, 220 or 440 volts, 
Perfect working condition. 

JENNINGS, West Walls, alan ecaateainn deas | it aio 








ects Generating Sets.— 

150, 200, 300 and 500 K.W., 220 to 260 volts; 
500, 750 and 900 K.W. 460 to 580 volts. 

THE PH@NIX ELECTRICAL Co., 

a Broomielaw, 

Glasgow. 





pectic Motors.—55, 90, 130, 
300, 500 and 660 HP., #20 to 800 volts. 

THE PHOENIX: ELECTRICAL Ce., 
32-36, Broomielaw, 
Glasgow. 


7088 


a Sale, One Second-hand 
Ingersoll Steam-driven AIR COMPRESSOR, 
12 »- steam cylinder by 14 in. stroke. 

sepltnder by 0 ore — COMPRESSORS, 





10 a c 
DI De HARPER & OO., 
came and Machinery Merchants, 
49, Jamaica Street, G 
Yards and Stores :—119, Milton Street, Glasgow; 
and Sbieldmuir, Wisha 


Telegraphic Address :—‘‘ Pulley, Glasgow.” *t0s3 


Hirsh Wood & Co. Led. 
NEWCASTLE-ON-TYNE. 


Tel.: Add. “ Huw Newcastle-en- e. 
Tel. : 980 Grate, evenren te 





HAVE AVAILABLE FOR oe DELIVERY 
AUXILIARY HAULAGE GBARS, 
Electric, a 9 = or 3 ~ a 
Several 50 HP., Mechanical only, Double 
Drum Electric ELAULAGE GBARS; rope eapaci 
of each drum 1200 yards of 5/8 in. dia. het 
Several 10 HA. yar ULERS, 
com with 500 volt. 50 periods, Electrical Equip- 
a * a 600 volt D.U. Equipment, 


Steam Compressed 
Bin stroke. double ‘fem, cytinders 5 in. > - 
n. strok 


sage LOC ten J ns A aa Acoumu)bater Standard | to be 


-ton Je Hlectric Trolley Standard 
ace MOTIVE. 


e Jeffrey BARREL STACKER, suitable fer 
ne ee ee 


One 30 30in. by 30in. Jeffrey Single-Rol CRUSHER 
a BREAK ii, na ~<a @ capacity of approximately 
One deltrey 


‘Swing, Hammer PULYERIZER 
having » eapucty af tens of coal jin. to dust 


b Lagi | and TRUCK 
sand, or 


vaiey, Sat suitable fer Mading coal, coke, 
similar material. 


HUGH WOOD & CO., Lrp. 
Fo Sale, the following :— 


GAS ELECTRIC PLANT, which is being | 1 

prt for a more extensive supply. 
Coe, epee new Mond GAS PRODUCER 

1200 B. — for supplyin a =~ 
for driving gas engines and Aas 
Ann gy complete ooh Coal Rudling Plant. 
Available now. 

Three 105 Kw. Hindley Vertical a 
GAS ENGINES, coupled it 
D.O, Generating. Available now. 


Two 180 Kw. Ditto Ditte in process of manu- 
facture. 





One 35 Kw. Ditto Ditto, just delivered. 
Two 205 B.HP. 500 volt MOTORS, 290 revs., 
suitable for direct coupling to compressors. 


One (‘om 


wound GENERATOR, 310 amps., 
240 oe 


r.p.m, 
nad nd GENBRATOR, 128 
250 S eeten a5 ergy ” Pri 
For further information, 
Apply to— 
Messrs. TELFORD GRIBR & MACKAY, LTD., 
16, Carrick STREEt, 


GLASGOW. 
7199 








Fror Sal Sale.—Powerful Vertical 
RING MACHINE, poe G. & A. } mars ed 


se "S STentte betwven standasdes ft. oy on 6 ft. pct 


height ; spindle feed has quick me ‘or rais' 
rps nino automatie feed 


ed for large objects suc 
as evil ieaun’ peoptlion, &c. boring large objects such 
*RIDDEL & OO., 40, St. Enoch Square, Glasgow. 





Fe Sale.— Powerful Horizon- 
TAL Belt-driven Twin AIR COMPRESSOR, 
oe cubic feet. 
tel eae _ gyre era 
SOR, nook, 5s epee ee 
Twe Steam driven MPRESSONS, class B, 


by Schram, a of each 282 cubic feet. 
Sieme-Griven AIR COMPRESSOR, 
oo feet. 
Steam-driven AIR COMPRES- 
SOR, Worsnin 00 cubic feet. 
Three * Eclipse” Compressed Air ROCK DRILLS, 
with Swivel Bars and ages Screws. 
RIDDEL & CO., 40, St. Enoch Square, Glasgow 


Ka Sale.—Powerful Vertical 


BORING MILL, by G. & A. Harvey, spindle 
8 in. diameter, admits 
6 ft. 6 in. in height. 





ween standards 8 by 


One Powerful 250 ton Vertical Hydraulic 
FORGING PRESS, 
One PLANING MACHINE, 6ft. by 2ft. 9in. 


by 2ft. 

One 48in. Noble & Lund GOLD IRON BAND 
SAWING MACHINE 

One 2j in. spindle Horizontal BORING MACHINE 
by Harvey. 

One No. 6} Bardon & Oliver’s TURRET LATHE. 

One Vertical MILLING MACHINE, 23 in. spindle, 
by Smith & Coventr 

One Players’ PLANISHING HAMMER for 3 in. 


thick te ae 
ble ended 1 in. Arba eoagad AND 


suHARING BACEIBS, » Bape 1 dose 
Seafront A. n. PUNCH NG AND 
SHEARIN MACHIN on wheels, gaps 12 in. 


deep. 

Treble-geared CHUCK LATHE, py, Butterfield ; 
chuck 60 in. diameter, fitted to’ faceplate 72 in. 
diameter ; will take in 78 in, diameter. 

One PLANING MACHINE, 6ft. by 2 ft. 9in. by 


2 ft. 
One Powerful SS gee | MACHINE by Shanks, 
to plane 20ft. by 8ft. by 8 
oon TUOL GNINDER, takes 10} in, Emery 
One Four-spindle wg Fe ag MACHINE, 
spindles 3} in. diameter, fitted with back balance ; te 


aon admit 6 in. diameter. 
EL & CO., 40, St. Enoch Square, isagew. 


(Chains ( Electrically Weldedor 


; also Chain Fit- 
tings, tings, ings, Hooks, Swi Swivels, &c.; balay 


Ropes Hep Saleen ona tase Gautags, plata 
amet asin a boca + Pala of 








reasonable ley —. 

Limited, Seeder oe Nosh 

For Sale, Four - Throw]; 
HYDRAULIC PUMP, 2in. rams, 4in. stroke; 


belt driven, complete with accumulator 6in. ram. 
Working pressure 2000 Ibs. 
Three-throw steam-driven HYDRAULIC PUMP, 
2in. plungers, 5in. stroke. Makers, Fieldin & Platt. 
Two-throw ‘steam-driven HYDRAULI PUMP, 
1} 4n. rams ; complete with accumulator 7 in. ram, 
MURRAY, McVINNIB & CO., Lrp., 
Mavisbank Quay, 


Glasgow, 8.8. R 498 





v Fa Sale.—One Cast Iron 


Vacuum STOVE, body 5 ft, 0} in. wide by 
7 ft. long by 5 ft. 93 in, high inside dimensions, 
with angle iron racks to carry 19 mild steel cavity 
plates, two stand pipes with 19 holes fer connecting 
twe plates; 38 inlet and outlet connection for 
plates; also 19 plates.—Replies, stating best offer, 
‘addressed to BOX 245, SELL’s, ia: 


Fleet Street, B.C. 4. 





atents.—To Manufacturers, 
Engineers, etc.—FOR SALE, the PATENT 
RIGHTS of a Winding Drum for Motor Tractors, 
ete. A very cheap article to build; ranteed to 
haul up to six tons ;—Apply, J. J. SMI H, Ardrahan 
House, Kanturk, Co. Cork. Rk 





or Sale, a large quantity of 
1}-in. STEEL SASHES of various types and 


sizes, Prices and particulars on application to 


6975 BOX 1114, WILLines, 125, Strand, sr we C, 2. 
R 480 One Vertical Tastrick, 24 ft. 





L?s° quantity Yellow Pine, 


h Pine Timbers, Deals, Boards, Scant- 





lings, etc.—A FRANK YUUNG & SON, 
Lost Gacaa Eaverpect. "Phone 3467 By 
Liverpool. R 507 
FrorSale, Direct- eae ae 
Cylinder, Piston-valve STEAM SET, 35 
—- D.C. — Particulars from T, P. POUCOC 





K 
oy W Mills, Chi » Wil 
., Lrp., Waterford Mills, ppenham + 
1000 Kw. Turbo Generator, 
AEG... S00 volte, 60 period, 3 phase, 
switch —— a 


condenser, with pn Rc! ae A = 
ioere Parts with the 

I of pomape miata 
cally new, and ready vier despatch at 

Two26Kw. ata mera a. 200 r.p.m. 
each fitted with half coupling. 
ao — . Parsons Steam — 460-500 velts 

WU, perfect condition, and complete with 
iJ ¢ ¥ 


GENBEATING SETS SETS, 20-800 colts and 30 


c,Weatald fee aieha 6923 
“ “ Rotherwood, Birmingham,” 
Telephone : Edgbaston 1081. 


Belliss 
220 volts, 
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Upwards of Four 
Stock of RIV 


tyra 


from eyo my Tin. 
Flat 


prices on 
a) to W. BAGH. Lrp., 
en Stattora. at 


BR 177 


Fo High-class Castings in 


Gun-metal, Phosphor and Manganese-Bronze, 
White vty and other Alloys, up to 3 cwts. 

JOHN CLIFFS, Chemist and General Founder, 

Great Brook Street, Birmingham. T127 


GOVERN YOR DISPOSAL. STORES 


y | the Ministry of Munitions 

WISHES to ed of a number 

of WOODEN and METAL SERVICE 

PACKAGES, the majority of Stok are suitable 
for trade purposes. 


The packages are well made and stocks are held 
of a great variety of sizes. 


Some of the pe kages have fittings and attach- 
ments, but the Ministry may be able to have these 
removed from the packages to suit intending 
np preferably they will be sold with such 
ttings as may be attached at the time of sale. 


Particulars as to where samples may be seen, &c.: 
may. be obtained on application to— 


THE CONTROLLER OF LIBS, R60 





TIMBBR SUPPLI 
28, Merthamberiand Avenue, W.C,2 





rachine Tools for Sale, in 
good condition :— 

Seven a in. four-spindle Gridley Full Autos. 

Hight 23 in. eaten Gridley Full Autos. 

One No. 56 four-spindle Acme f ull Automatic. 

Two 2} in. deudoaptndic Gridley Full Autos. 

Two 1; in. Cleveland Automatics. 

One Arundel No. 6 double-head Thread Milling 
Machine, with additional chucks. 

Three Payne’ 's Thread Millers. 

One Archdale Thread Miller. 

Two Rochester Thread Millers. 

Thirteen 2in. diam. Collis power bench Thread- 
Sizing Machine, fitted with reversible clutch hand- 


operated and adjustable ss work carrier. The 
spindles can be adapted for taps or dies. 
a five-spindle Hartf Full Auto Screw 


All complete Mf countershafts and numerous 


spares and accessories 
For full rticulars and appointment to view, 
| Seed Sams ARY, Sterling Works, ies IT 
162 





(wing to the Cessation of 


certain war contracts, we have FOR DIS- 
POSAL a number of LATHES of the following 
sizes and makes which can be seen by a gee 
at our Holme Lane Works, Hillsborough, Sheffield 
for which we are prepared to receive offers either 
for single machines or greater numbers :— 
Ten 21 in. Gisholt Turret yl 
Seven 13 in. Gisholt Turret Lath 
Twenty-three 9} in. 8 fe Le “Blond Sliding 


py and Screweutt 1 ae a 
ig Su ng 


Three 8} in. by 6 ft. Le 
and Screwcutting Lathes 
Six 8 in. by 6 ft. Lodge os seeped Sliding 
Surfacing and Nase ag re ewe 
Four T in. ft. Lodge and 1 Shipley Sliding 
ty cwnetstinn Lat 
n. by 8 ft. Pollock al ¢ McNab Sliding 
and ee yay 
in. by 8 ft. Rockford Sliding Surfacing 
and Screwcutting Lathes. 
Apply, VICKERS, LIMITED, R176 
Sheffield. 


ver Don W 
r Sale.—Vertical Compound 
‘ —_ ENGINE, Cylinder 12in. and 22 in 
H 





Pressure, 85 lbs. 
ALL IN BXCBLLENT CONDITION. 
Apply, THE PERFECTA SEAMLESS STEEL 
TUBE AND CONDUIT CO., Lrp., — 


Plume 
Birmingham. 


_ FOR ‘SALB. 
=. Reged sg 30 ft. by 8ft., 


00 lbs. pressure 
One ditto, 28 ft. by 7 ft. 6 in., boy Tbs. 
Two Cornish — 24 & by 6 ft., 80 Ibs. 


Le 9 rt by 4 ft., 80 Ibs. 
y7 ft., 70 Ibs. 

Cross-Tube. 8 ft. 6 in. by 4 ft., 80 Ibs. 
One Loco-t: ~~ 100 Ibs, 
One ditto, -H.P., 
One Marine Boiler, i) ft é ee 13 ft., 140 Ibs. 
Two Dry-back Marine Type, 14 ft. by 9 f1., 180 ee. 
One flat-ended Boiler Tank, 30 ft. long by "8 ft. d 
ney Song yg long hg te 

on, 
only eet top Hestangular ‘J Tanks, about 26 ft. by 
8 — 6 in. by 7 ft. 6 deep, about 10,350 gals. 


(TALOGUB of Steck MADMIN EEY, — 
LOTS, free on application. Inspection in = 


OS. W. WARD, LTD ALBION WORKS, 
Tel. * Forward, Sheffield.” SHBEFFIBL 


reinsure 


One Vertical 





ochran Boilers.—For Dis osal, 
the following 


Secondhand BO 
One st. diam. by 11 ft. 3 in. high. 1916. "700 Ibs. 
Three Bft. 6 in, diam. by 12 ft. 3in. high. 1916. 
150 Ibs. ure. 
wWehree’T ft. diam. by 15 ft. high. 1914. 150 lbs. 
pressure. an 
Two 6 ft. sms pte 1917. 1 


pressure. 
All in good condi! 
Also a number oa TUBES for the above. 
For particulars of spare 





Kilnhurst Steel Works, i 
ear * “R32 
where they may be by appointment. 
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pecs Ee, Oammuiss NuT- r.00= 
BRIDGE RAILS, &e. is Reliable for Bolts, Spindles, de. 


# 


Fleming. Bree: ‘ 


STOCKHOLDBES, 7043 
65, BATH STREET, GLASGOW. 





MISCELLANEOUS. 
ON ADMIRALTY LIST. 


john Kirkaldy, Léd., 
Leadon Office: 101, LEapENHALL 5r., B.C. 3. 
Works: Burner Miu, near Hantow, Essex. 

ting and ~ 

gens 5 
Feed Water Filters. 
Bva 

Water Distillers, 
Main Feed Pum 


Cembined Otreulating and 4 Pumps. 
Auxiliary seca ~* — 


rpthe Glaagow “Railway 
eering Oompany, 
Engine G 


London ran Victoria Btiet 8. we 


UFACTURERS 
RAILWAY CARRIAGE, WAGON J AND TRAMWAY 


WHEELS & AXLES. 
CARRIAGE & WAGON IRONWORKS, also 
CAST-STBEL AXLE BOXES. 


Tux Giaseow Ro.iine Sreex axp Piawt Wonus 


| urst, Nelson & Co., Ltd., 


WAYOARRIAGES, WAGONS 





Plants. 
ng Machinery. 


6844 








AXLES, 
Foneines, Surrn Werk, Inew snp Brass Caszixes. 
PRessep STEEL Worx oF ALL 


ae ce tt Lede ob 


Metherwell. 
Office: 14, Leadenkall Street, B.C. 
P. & W. MacLellan, Limited, 
CLUTHA WORKS, meaanee: 
MANUFACTURERS 0: 
RAILWAY CARRIAGES pion WAGONS, 
OF BVERY D: 


ESORIPTION. 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 


Chief Offices: 129, Trongate, Guaseow. Od 8547 
Registered Offices: 1084, Cannon St., London, B.C. 











MOTOR WINGS, PANELS, BONNETS, 
— PETROL TANKS, Eto., Ero. — 


First-class Workmanshy ? § Satisfaction 
Guaranteec 


Estimates Free on receipt of drawings, 


Tne Gloucestershire Aircraft C° 


CHELTENHAM. 


CONSOLIDATED BRAKE & ENGINEERING 
COMPANY, LIMITED, ou 


15, DEAN'S ) va, D, WESTUNSTER, 8.W. 1. 
STANDARD y aireaitiC: VACUUM BRAKE 
Rapid Acting Service & ‘Emergency Accelerators. 


See Illustrated Advertisement Dec. 13 
Teg. Yasuo, Vic.. London.” Tele. No.. Victoria 3987. 


J poioag <i nal SON, 


gw SHIPLEY, YORKSHIRE. 
, MANUFACTURERS OF 


} GEAR CUTTERS AND 
# UNIVERSAL MILLERS 


“RUSSELL” 


STEEL 
DOG SPIKES 
or hig ret ro 


SOLE MAKER: JOHN ra RUSSELL, 
Clydesdale Nail Works, WISHAW, SCOTLAND. 


ELECTRICAL 
COIL-WINDING. 


A new and better method. 
SEND SPECIFICATIONS TO 


IGRANIC ELECTRIC CoLt 


147, Queen Victoria Street, LONDON. 
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EDWARD E. CAMMISS, 100, sima street, WEST HARTLEPOOL. 




















Ml Pie, 





BRIGHT DRAWN STEEL BARS (Free Curnne) 


Large Quantities of HEX & ROUND BAR, and 
BOLTS, NUTS AND SCREWS 


of every description in stock. 


W. MARSHALL & CO., 


Ellesmere Works, Hulme, MANCHESTER. 
Telephone ;—662 Trafford Park. 

















FIRST ORDERS *‘ON APPROVAL,” 


LANCASTER@ TONGE, Ld. sparse? 














- | RRUMPS 














= DEMPSTER, MOORE & CO., iw 


DY 2 PEPER 


Engineors, GLABAOVW- 





“7 


From photo v shin Lath. aces 
SPEOIALITY:—NEW TYPE LATHES FOR HEAVY OU1TING. 
—= nT 











Government Railways, Stockholm, 





HEREBY ANNOUNCES THAT 


TIME OF COMPETITION, 


Ist of February, 1919, 


15th of MARCH, 1919, 
At TWELVE O'clock Midday, 


FOR 




















PRIZE 





regarding proposals toa RAILWAY BRIDGE 
for the West Main-Line over “ Hammarbyleden,” 














at the “ARSTA” ISLETS in STOCKHOLM. 


The Royal Administration of the Swedish/f 


which as per Programme expires on the 
is prolonged to the 


Open International 











COMPETITION, 


R501 






























St a ~ Raataleed 


evabates GG LIP Yonen, 











=, 





vie Sey ennAete, 


MELDRUM. 


‘NRKDRUMs Lourran, SUPERHEATERS, 
| Canal Works, Timperley, MANCHESTER, 
[=e 








Manufacturers of 


uA 
sai _ Plantation Machinery 


ro mec hinery for Paper Mills, Rubber Mills, Lin 
» Mills pnw a chine Tools for Sencontioastinanl wees 


CPLR OF GU 


Maiden 


& Co., Led., |>“ | 
Machine Tool ee 
Makers, 


last, Zesue. 
HYDE, Cheshire 
OLYNE ENGINEERING NC 00, 1" Lm. 


‘Telegrams:  Moeams ian 
WATER COOLERS, ‘CONDENSING 

PLANTS, VACUUM PUMPS . 
AND COMPRESSORS, 
STEAM TRAPS, &c. 


a 


SEA hie 


A tittons 


Pull — Srom— ow 








-——— 














PARAL IOR 











MACHINE TOOLS. 


ENGEL WORKS, GUILDFORD, SURREY. 


EDWARD HAYES, 


Od2174 Wati':~ Works, 
Stony Stratiord. 






























Marine Engines 
Ready 
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HEAD OFFICE and WORKS , MANUFACTURERS OF 
GAINSBOROUGH, ENGLAND. & “Sete TRACTION ENGINES, 
LONDON BEPOT + : . ROAD LOCOMOTIVES, 
79, Farringdon Road, B.C. 1 uy » STEAM TRACTORS. 


INDIAN BRANCHES :— Be f a aN e Special types for 

Calcutta, Bombay, Lahore, Madras, [ff" Sie. Si 5 28 ) C59 pirecr-TRAcTion PLOUGHING, 
CANADIAN DEPOT :— ; —- = \ COLONIAL TRANSPORT, and 

6) Saskatoon, Sask, G : AGRICULTURAL SERVICES. 
































NAAKE 2% SPENCE TZ 
creRAQ RASS EOS Aue 2 Sie OAAS 


M we H | iN E S 
WHEELS 


Py IR RP 


EAL MWS SS 
| c AMMELL LAIRD & CO.. Lp. SHEFFIELD and 








5328 


BIRKENHEAD. 
STEEL MANUFAOTURERS. SHIPBUILDERS. ENGINEERS, 


BOILERMAKERS. 
LONDON OFFICE: 3, Central Buildings, Westminster, S.W. 
SHm LAST WHEEKS AND NMEXT WHHEES ADVERTISUMENTS. oss 


CLIFTON & BAIRD, Lro, 


Empress Works, 
JON STONE, SCoTzLaAND. 


—— 














METAL SAWING MACHINES. 


Circular Saws, Hot Saws, 


Band Saws, Disc Saws, 
Etc. Etc. 


30-inch Horizontal Cold Sawing Machine. 





Standard Machines always in progress for Early Delivery. 
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